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Human  Anatomy.  A Complete  Systematic  Treatise  by  Vari- 
ous Authors,  Including  Special  Sections  on  Surgical  and 
Topographical  Anatomy,  the  Skin,  and  Vestigial  and 
Abnormal  Structures.  Edited  by  Henry  Morris,  m.a.  and 
M.B.  (Lond.),  F.R.c.s. , Senior  Surgeon  to  Middlesex  Hos- 
pital ; Examiner  in  Surgery,  University  of  London  ; Mem- 
ber of  the  Council,  and  Chairman  of  the  Court  of  Exam- 
iners, Royal  College  of  Surgeons,  etc.  Third  Edition, 
Rewritten  in  Parts  and  thoroughly  revised  throughout. 
With  848  Illustrations,  the  greater  part  of  which  are  Orig- 
inal, 269  being  printed  in  Colors.  Royal  Octavo. 
1300  pages.  Cloth,  nety  ^6.00;  Leather,  nety  ^7.00 

In  making  this  new  edition  the  editors  and  publishers 
have  used  every  endeavor  to  enhance  its  value.  The  text  has 
been  thoroughly  revised  and  in  many  parts  rewritten  ; the  editor 
has  devoted  himself  to  the  task  of  making  it  a harmonious  whole; 
many  new  illustrations  have  replaced  those  used  in  the  first 
edition,  and  a large  number  have  been  printed  in  colors,  while 
the  typographical  appearance  has  been  improved  in  several 
particulars. 

The  illustrations,  in  number,  correctness,  and  excellence 
of  execution,  are  equaled  by  no  similar  treatise.  The  text  is 
systematic,  concise,  exhaustive.  No  other  text-book  on 
anatomy  approaches  it  in  these  particulars. 


From  The  New  York  Medical  Record. 

“ Sections  especially  worthy  of  praise  are  those  on  surgical  and  topo- 
graphical anatomy,  and  the  chapter  on  the  nervous  system  is  presented  with 
great  clearness  and  fullness.  The  ever-growing  popularity  of  the  book  with 
t^arb^rs  anrl  cfnrtAntc  ic  an  in/iov  nf  ife  .raii.A  and  it  may  safely  be  recom- 


luman  anatomy  in  the  English 
D-date  and  accurate.  . . . 

general  practitioner  who 
ecidedly  the  book  to  buy." 

A Descriptive  Circular  of  Morris^  Anatomy/'  with  Sample  Pages 
and  Colored  Illustrations,  will  be  sent  free  to  any  address. 
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The  Practice  of  Medicine.  A Text-Book  for  Physicians  and 
Students,  with  Special  Reference  to  Diagnosis  and  Treat- 
ment. By  James  Tyson,  m.d.,  Professor  of  Medicine  in 
the  University  of  Pennsylvania;  Physician  to  the  Uni- 
versity and  to  the  Philadelphia  Hospitals;  Fellow  of  the 
College  of  Physicians  of  Philadelphia ; Member  of  the 
Association  of  American  Physicians,  etc.  Second  Edition. 
Octavo.  1222  pages.  127  Illustrations. 

Cloth, ^5.50  ; Sheep,  net,  ^6.50 


This  edition  has  been  entirely  reset  from  new  type. 
The  author  has  revised  it  carefully  and  thoroughly,  and  added 
much  new  material  and  37  new  illustrations. 


From  The  Therapeutic  Gazette. 

From  the  first  to  the  last  of  this  large  volume  of  nearly  1200  pages  we 
find  much  to  commend,  almost  nothing  to  criticise,  and  certainly  nothing  to 
contradict. 

“ It  is  in  the  writing  and  preparation  of  a work  of  this  character  that  Dr. 
Tyson  stands  pre-eminent.  Those  of  the  profession — and  there  are  many  at 
this  time — who  have  been  fortunate  enough  to  have  been  his  pupils  during 
their  medical  student  days,  will  remember  that  he  brought  to  his  lectures  and 
to  his  writings  an  amount  of  industry  and  care  which  many  other  teachers 
failed  to  bring ; and  those  who  know  him  best  as  an  author  and  teacher  have 
expected  that  his  book  on  the  Practice  of  Medicine,  when  it  appeared,  would 
be  a credit  to  himself  and  would  increase  his  reputation  as  a medical  author. 
This  belief  has  proved  correct.  . . . We  look  forward  to  using  this  vol- 

ume upon  the  ‘ Practice  of  Medicine  ’ more  than  any  of  the  others  which  grace 
our  library  shelves,  and  they  are  many  and  all  of  them  good.” 


From  The  North  American  Practitioner,  Chicago. 

“ The  individuality  of  the  writer  is  clearly  manifest  in  the  clear  and 
practical  manner  in  which  diseases  are  described  and  their  treatment  expressed. 
. . . The  succeeding  sections  upon  Diseases  of  the  Digestive,  Respiratory, 

Circulatory,  and  Nervous  Systems,  together  with  those  of  the  Blood,  Urinary 
Organs,  Constitutional  Diseases,  etc.,  are  so  full  as  to  well  serve,  in  each 
instance,  the  needs  of  the  specialist,  while  their  grouping  in  one  complete 
volume  renders  it  a valuable  text-book  for  students,  and  the  one  above  any 
other  now  at  command  most  suited  to  the  present  needs  of  the  active  practi- 
tioner. It  is  the  best  representative  of  the  practical  application  of 
modern  research  and  discovery  to  the  treatment  of  diseases  now  at 
the  command  of  the  medical  profession.” 
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Fine  Illustrations.  I.arge  Square  Octavo.  1633  pages.  Fifth  Edition 
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Plexuses ; Mineral  Springs  of  the  U.  S.,  etc.  Eleventh  Edition, 
Illustrated.  Revised,  Enlarged  by  over  150  pages.  Small  Square 
Octavo.  Half  Dark  Leather,  net,  $2.^0  \ with  Thumb  Index,  net,  $3.00 

The  illustrations  in  this  book,  of  which  there  are  about  300,  are  ex- 
tremely practical.  Those  of  the  Bones,  Muscles,  Nerves,  etc.,  when 
taken  together  with  the  Anatomical  Tables  which  they  illustrate,  will  be 
found  particularly  useful  for  reference  and  memorizing.  There  are  41 
cuts  of  Bones,  34  of  Muscles,  21  of  Nerves,  18  of  Joints,  3 of  the  Heart, 
10  of  Ligaments,  12  of  Pelves,  a plate  of  the  Skeleton,  atplate  of  Veins, 
a plate  of  Arteries,  31  cuts  of  Bandages,  20  of  Urinary  Sediments,  loof 
Postures,  6 of  Motor  Points,  6 of  Surgical  Knots,  8 of  Hernia,  21  of 
Sutures,  2 of  the  Tongue,  4 of  the  Brain,  and  many  others.  Altogether 
the  student  will  find  “ Gould’s  Student’s  Dictionary”  a most  valuable 
book,  not  only  as  a dictionary  but  also  as  an  atlas  illustrative  of  many 
subjects  which  need  pictures  to  thoroughly  explain  their  details. 

THE  POCKET  PRONOUNCING  MEDICAL  LEXICON.  30,000 

words  pronounced  and  defined.  Containing  all  the  Words,  their 
Definition  and  Pronunciation  that  the  Student  generally  comes  in  contact 
with ; also  elaborate  Tables  of  the  Arteries,  Muscles,  Nerves,  Bacilli, 
etc.,  etc.;  a Dose  List  in  both  English  and  Metric  Systems,  etc.,  arranged 
in  a most  convenient  form  for  reference  and  memorizing.  Fourth  Edition, 
837  pages.  64mo. 

Full  Limp  Leather,  Gilt  Edges,  net,  $1.00;  Thumb  Index,  net,  $1.25 
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PREFACE  TO  THE  SEVENTH  EDITION. 


The  twenty  years  which  have  elapsed  since  this  compend  was 
first  issued  have  brought  many  changes  of  nomenclature  and  de- 
scription into  the  teaching  of  Anatomy.  The  present  edition 
has  been  entirely  re-written  and  brought  into  harmony  with  the 
latest  text-books  on  this  subject.  The  text  has  been  expanded 
wherever  greater  detail  seemed  desirable,  but  in  so  doing  the 
condensed  form  of  statement  heretofore  adopted  has  been  care- 
fully followed.  The  total  number  of  illustrations  has  been  in- 
creased from  1 17  to  138,  and  many  of  the  cuts  used  in  former 
editions  have  been  replaced  by  newer  oncilj.  'The  Tables  and 
Plates,  heretofore  published  in  an  appendix,  have  been  thor- 
oughly revised,  and  are  now  placed  in  their  natural  positions  in 
the  text.  These  changes  have  increased  the  size  of  the  volume 
by  82  pages,  and  have  made  it  practically  anew  book,  which  the 
author  hopes  will  receive  a continuance  of  the  favor  heretofore 
extended  to  the  previous  editions. 

Originally  designed  for  the  use  of  the  medical  student  in  pre- 
paring for  the  exercises  of  the  quiz-room  and  for  his  examina- 
tions, the  text  is  confined  to  the  essentials  of  each  structure 
treated  of,  which  are  arranged  in  such  a manner  as  to  facilitate 
their  rapid  acquirement.  All  superfiuities  of  descri})tion  have 
been  studiously  avoided,  and  only  such  matter  inserted  as  should 
be  thoroughly  known  in  order  to  pass  a rigid  examination  on  any 
organ  or  structure  of  the  human  body.  The  descriptions  will  be 
found  to  closely  follow  Gray,  though  Morris,  Quain,  and  other 
recognized  authorities  have  been  freely  consulted  during  the 
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PREFACE  TO  THE  SEVENTH  EUITION, 


preparation  of  the  text.  For  many  of  the  special  arrangements 
the  author  is  indebted  to  the  lectures  of  Professor  W.  H.  Pan- 
coast,  formerly  of  Jefferson  Medical  College,  and  to  the  quizzes 
of  Dr.  Plenry  Morris,  at  one  time  assistant  to  the  chair  of  Anat- 
omy in  the  same  school. 

While  striving  to  carry  out  the  object  of  this  series  in  furnish- 
ing the  medical  student  with  a condensed  manual  of  Anatomy, 
* the  author  has  endeavored,  from  a strong  appreciation  of  the 
importance  of  the  subject,  to  make  this  volume  deserving  of  first 
rank  among  its  kind  ; and  believing  that  a judicious  condensa- 
tion, which  does  not  slight  the  essential  features  of  the  subjects 
treated,  cannot  fail  to  be  of  benefit  in  any  department  of  science, 
he  again  commits  this  compend  to  the  teachers  and  students  of 
Anatomy,  in  the  hope  that  it  may  continue  to  be  found  worthy 
of  a place  alongside  the  more  exhaustive  and  exhausting  text- 
books. 

Sam’l  O.  L.  Potter. 

San  Francisco,  1903. 
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A COMPEND  OF 


HUMAN  ANATOMY. 


Define  the  term  Anatomy.  Derived  from  the  Greek  am,  through,  and 
TEfivELv,  to  cut,  it  strictly  means  dissection,  but  is  technically  applied  to  that 
science  which  treats  of  the  structure  of  organized  bodies. 

Name  the  divisions  of  Descriptive  Human  Anatomy.  They  are, — 
Osteology,  the  anatomy  of  the  bones;  Syndc sinology,  of  the  joints;  Myology, 
of  the  muscles;  of  the  vessels;  of  the  nerves;  Splanch- 

nology, of  the  internal  viscera;  Adcnology,  of  the  glands;  Dermatology,  of 
the  skin;  Genesiology,  of  the  generative  organs. 


OSTEOLOGY. 

State  the  number  of  Bones  in  the  Adult  Human  Skeleton.  It  is  vari- 
ously stated  by  different  anatomists.  Excluding  the  teeth  (which  belong  to 
the  tegumentary  system),  the  Wormian  and  the  sesamoid  bones,  the  number 
is  206.  Excluding  also  the  6 ossicles  of  the  middle  ear  the  whole  number 
would  be  200.  Leaving  out  also  the  2 patellee  and  the  hyoid  bone,  the 
number  in  the  skeleton  proper  would  be  197  bones.  Of  these,  the  vertebral 
column  contains  26,  the  cranium  8,  the  face  14,  the  walls  of  the  thorax 
(sternum  and  ribs)  25,  the  uj>per  extremities  64,  and  the  lower  extremities 
60.  They  are  divisible  into  four  classes, — the  long,  short,  flat  and  irregular 
bones. 

Long  Bones  number  90,  act  as  supports,  or  levers,  and  are  known  by 
having  a medullary  canal  in  the  centre  of  each,  a shaft  (diaphysis),  and  two 
extremities.  They  are  developed  by  osseous  deposit  in  cartilage,  and  include 
the  clavicle,  humerus,  radius,  ulna,  femur,  tibia,  fibula,  metacarpal  and 
metatarsal  bones,  and  the  phalanges. 

Short  Bones  number  30,  and  are  found  where  strength  is  required,  but 
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limited  motion.  They  also  are  developed  by  osseous  deposit  in  cartilage 
and  include  the  bones  of  the  carpus  and  tarsus,  the  former  having  i6  and  the 
latter  14. 

Flat  Bones  number  38,  protect  the  viscera  by  forming  walls  around  them,  * 
and  afford  extensive  attachment  for  muscles.  They  are  developed  by 
osseous  deposit  in  membranes,  and  consist  of  2 dense  layers,  separated  by  a 
cellular  or  cancellous  osseous  tissue,  the  diploe.  They  include  the  occipital, 
parietal  and  frontal  (bones  of  the  cranium) ; the  nasal,  lachrymal  and  vomer 
(bones  of  the  face);  the  scapula,  os  innominatum,  sternum  and  ribs. 

Irregular  Bones  are  39  in  number,  and  include  the  vertebrae,  sacrum, 
coccyx,  the  temporal,  ethmoid,  and  sphenoid  bones,  and  the  bones  of  the  face, 
except  the  nasal,  lachrymal,  and  vomer. 

Bones  of  the  Head  number  22,  and  comprise  the — 

Cranial  Bojies  8, — the  frontal,  2 parietal,  occipital,  2 temporal,  the  sphenoid 
and  the  ethmoid  bones. 

Facial  Bones  14, — 2 superior  maxillary,  2 malar,  2 nasal,  2 lachrymal,  2 
palate,  2 inferior  turbinated,  vomer  and  inferior  maxillary. 

Bones  of  the  Trunk  number  53,  as  follows,  viz. — 

VertebrcB  24,^ — 7 cervical,  12  dorsal,  and  5 lumbar  vertebrae. 

Thorax  25, — 7 pairs  of  true  ribs,  3 pairs  of  false  ribs,  2 pairs  of  floating  ribs 
(articulating  with  the  bodies  of  the  dorsal  vertebrae),  and  the  sternum. 
Pelvis  4, — the  sacrum,  the  coccyx,  and  2 ossa  innominata;  each  os  innomi- 
natum consisting  of  3, — the  ilium,  ischium,  and  pubes. 

Bones  of  each  Upper  Extremity  number  32,  as  follows; — 

Shoulder  2, — the  clavicle  and  scapula. 

Arm  I, — the  humerus. 

Forearm  2, — the  radius  and  ulna. 

FI  and  27, — 8 carpal  bones, — the  scaphoid,  semilunar,  cuneiform,  pisiform, 
trapezium,  trapezoid,  os  magnum,  and  unciform, — 5 metacarpal,  and  14 
phalanges. 

Bones  of  each  Lower  Extremity  number  29,  viz. — 

Thigh  I, — the  femur. 

Leg  2, — the  tibia  and  fibula. 

Foot  26, — 7 tarsal  bones, — the  astragalus,  os  calcis,  scaphoid,  cuboid,  ex- 
ternal, middle  and  internal  cuneiform, — 5 metatarsal,  14  phalanges. 

Unclassified  Bones  are  the — 

PatellcB  2,  which  are  sesamoid  bones,  each  developed  in  the  tendon  of  the 
quadriceps  extensor  femoris  muscle. 

Hyoid  Bone  i, — the  tongue-bone,  not  articulated  to  the  skeleton. 
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Malleus,  Incus,  Stapes  (3  pairs)— the  bones  of  the  middle  ear. 

Sesamoid  Bones,  of  variable  number,  situated  in  the  tendons  of  the  gastrocne- 
mius and  peroneus  longus  muscles,  and  in  the  flexor  tendons  of  the  great 
toe  and  the  thumb. 

Wormian  Bones  (ossa  triqueta),  sometimes  found  in  the  cranial  sutures,  are 
not  constant  in  number  or  size. 

Principal  Eminences  on  Bones.  Heads,  are  convex  and  smooth,  for 
articulation  in  movable  joints.  Condyles,  are  irregularly-shaped  heads. 
Trochanters,  when  for  turning  the  bone.  Tuberosities,  are  broad,  uneven 
prominences.  Tubercles,  are  small  tuberosities.  Spines,  or  Spinous  pro- 
cesses, when  sharp  and  slender.  Apophysis  (an  excrescence),  is  a process  or 
marked  bony  prominence  which  has  never  been  separate  from  the  bone. 
Epiphysis  (an  accretion),  is  a process  which  was  developed  separately  and 
afterward  became  united  to  the  bone  by  ossification  of  the  intermediate 
tissue. 

Other  Names  given  to  Bony  Prominences.  There  are  several  adjec- 
tives applied  to  them  from  their  fancied  resemblances,  such  as — Azygos, 
without  a fellow;  Clinoid,  like  a bed;  Coracoid,  like  a crow’s  beak;  Coronoid, 
hooked  like  a crow’s  beak;  Hamular,  hook-like;  Malleolar,  like  a mallet; 
Mastoid,  like  a nipple;  Odontoid,  tooth-like;  Pterygoid,  wing-like;  Rostrum, 
a beak;  Spinous,  thorn-like;  Styloid,  pen-like;  Squamous,  scaly;  Vaginal, 
ensheathing,  etc. 

Cavities  of  Bones.  Articular  cavities  are  called  Cotyloid,  cup-like; 
Glenoid,  shallow;  Trochlear,  pulley-like;  Facet,  if  smooth;  Alveolar,  or  Alve- 
oli, when  socket-like.  Non-articular  cavities  are  named  fossae,  sinuses, 
aqueducts,  foramina,  canals,  fissures,  notches,  cells,  grooves,  depressions,  etc. 

Composition  of  Bone.  Organic  or  animal  matter,  about  consisting 
of  gelatin,  vessels  and  fat.  Inorganic,  or  mineral,  about  consisting  of 
phosphate  and  carbonate  of  calcium  (62^  per  cent.),  with  fluoride  of  calcium, 
phosphates  of  magnesium,  sodium,  and  chloride  of  sodium  (qj^  per  cent.). 
Heat  will  remove  the  organic  matter  and  leave  the  inorganic;  dilute  Nitric 
or  Hydrochloric  acid  will  remove  the  inorganic,  and  leave  the  organic.  In 
old  age  the  inorganic  constituents  predominate,  and  the  bones  are  brittle;  in 
youth  the  organic  predominate,  and  epiphyseal  dislocation  is  more  common 
than  fracture,  especially  in  the  long  bones  of  the  extremities. 

Structure  of  Bone.  Bone  is  composed  of  an  outer  compact  layer,  and 
an  inner  cellular  or  spongy  structure.  It  is  surrounded,  except  at  the  artic- 
ular cartilages,  by  a vascular  fibrous  membrane,  the  Periosteum,  which 
receives  the  insertions  of  all  tendons,  ligaments,  etc.;  and  the  central  cavity 
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of  long  bones  is  lined  by  a similar  structure,  the  Endosteum.  The  transverse 
section  of  bone,  examined  microscopically,  shows — 

Haversian  Canals, — diameter  inch,  for  the  passage  of  vessels. 

Canalicidi,  diameter  inch,  radiating  from  the  canals,  and  connect- 

ing them  with  the  lacunae. 

Lacuna, — arranged  circularly  around  the  canals,  and  contain  the  bone- 
cells,  appearing  as  irregular  dark  spaces. 

Haversian  Spaces, — connect  the  canals  with  the  medullary  spaces,  and 
divide  one  Haversian  system  from  another.  An  Haversian  System 
comprises  an  Haversian  canal  with  its  lamellae,  lacunae,  and  canaliculi. 

Concentric  Lamellce, — of  bone  tissue,  around  the  canals. 

Circumferential  LamellcE, — are  bone  layers  binding  the  canals  together. 

Interstitial  Lamellce, — woven  in  between  the  concentric  lamellae. 

What  is  the  Marrow  of  Bone?  In  young  bones  it  is  a tenacious,  trans- 
parent fluid,  free  from  fat.  In  adult  bones  it  is  of  a yellow  color,  and  con- 
sists of  fat  in  varying  proportion  and  extractive  matters.  It  is  found  in  the 
medullary  canal,  the  cancellous  texture,  and  the  large  Haversian  spaces. 

What  Vessels  are  found  in  Bones?  Arteries,  veins,  and  some  say  lym- 
phatics. The  Arteries  are, — the  nutrient,  entering  at  the  nutrient  foramen; 
the  articular,  nourishing  the  cancellous  structure;  and  the  periosteal,  which 
supply  the  periosteum  and  the  compact  structure.  The  Veins  emerge  from 
the  ends,  the  shaft,  and  from  the  nutrient  foramen. 

Describe  the  process  of  Ossification.  The  site  of  bone  is  first  occupied 
by  a mucoid  substance,  which  becomes  temporary  cartilage  {blastema)  in  the 
second  month  of  foetal  life.  The  young  bone-cells  {osteo-blasts)  are  then  de- 
posited in  the  cartilage  at  certain  points,  and  their  deposition  and  subsequent 
pressure  cause  the  absorption  of  the  cartilage.  In  most  of  the  bones  of  the 
head  and  face,  ossification  is  intra-membranous  instead  of  intra-cartilaginous. 
The  first  bones  in  which  ossification  appears  are  the  clavicle  and  inferior  max- 
illary (5th  to  7th  foetal  week);  the  last  is  the  pisiform  bone  (12th  year). 
Epiphyses  ossify  after  birth  and  begin  uniting  to  the  bone  from  the  age  of  put 
berty,  and  in  the  inverse  order  to  that  in  which  their  ossification  began,  excep- 
the  lower  end  of  the  fibula,  which  ossifies  and  is  joined  to  the  shaft  earlier 
than  its  upper  end. 

THE  BONES  OF  THE  TRUNK. 

THE  VERTEBRAL  COLUMN. 

Characteristics  common  to  the  Vertebras.  Each  of  the  24  spinal 
vertebrae  consists  of  a body  and  an  arch,  the  latter  being  formed  by  2 pedicles 
and  2 laminae,  which  support  7 processes.  The — 
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Body, — is  thick  and  spongy,  convex  in  front  (i)  from  side  to  side,  concave 
vertically,  and  on  the  upper  and  lower  surfaces,  which  are  surrounded 
by  a bony  rim.  Anteriorly  are  small  foramina  for  nutrient  vessels, 
posteriorly  a large  foramen  for  the  exit  of  the  venae  basis  vertebrarum. 

Pedicles  (7), — project  backward  from  the  body,  inclining  outwardly. 
They  are  notched  above  and  below,  thus  forming,  with  the  adjacent 
notches,  the  Intervertebral  Foramina  for  the  entrance  of  vessels  and  the 
exit  of  the  spinal  nerves. 

Lamince, — are  2 broad  plates,  meeting  in  the  spinous  process  behind,  and 
rough  on  their  upper  and  lower 
borders  for  the  attachment  of  the 
ligamentum  subflava. 

Transverse  Processes  (4), — one  on 
each  side  projecting  outward; 
those  of  the  first  ten  dorsal  verte- 
brae have  articular  facets  (5)  for 
the  tubercles  of  the  ribs. 

Articular  Processes  (6), — two  on 
each  side,  superior  (6)  and  infe- 
rior, project  from  the  junction 
of  the  laminae  and  pedicles,  and 
articulate  above  and  below  with 
the  articular  processes  of  the  ad- 
jacent vertebrae.  Their  superior 
facets  look  upward  in  the  cervical  region,  outward  in  the  dorsal,  and 
inward  in  the  lumbar. 

Spinous  Process  (3), — projects  backward  from  the  junction  of  the  laminjE 
with  each  other,  sometimes  very  obliciuely. 

Spinal  Foramen  (2), — is  the  space  enclosed  by  the  body,  pedicles  and 
laminae,  and  which,  when  the  vertebrae  are  articulated,  forms  part  of  the 
spinal  canal. 

The  Spinal  Vertebrae  are  distinguished  as  cervical  7,  dorsal  12, 
and  lumbar  5.  Each  of  these  divisions  has  several  peculiar  features,  but 
their  especial  characteristics  are  as  follows: — 

Cervical  Vertehree — are  pierced  at  the  bases  of  their  transverse  processes  by 
the  vertebral  foramina,  which  transmit  the  vertebral  artery,  vein,  and 
plexus. 

Dorsal  Vertehree — have  facets  and  demifacets  on  their  bodies,  for  articu- 
lation with  the  heads  of  the  ribs. 

Lumbar  Vertehree — are  marked  by  the  absence  of  the  foramina  and  facets 
which  distinguish  the  other  two  classes. 
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Peculiar  Vertebrae  are  9 in  number, — the  Atlas  or  ist  cervical,  the  Axis 
or  2ci  cervical,  the  Vertebra  Prominens,  or  7th  cervical,  the  ist,  9th,  loth, 
nth,  and  12th  dorsal,  and  the  5th  lumbar.  The — 

Atlas  (3)— is  a bony  ring  supporting  the  head.  A bony  arch  takes  the 

place  of  a body,  and  its  spinous 
process  is  a mere  tubercle.  Its 
Lateral  Masses  (i)  form  its  chief 
bulk,  supporting  large  Articular 
Processes  which  look  inward, 
the  superior  (2)  articulating 
with  the  condyles  of  the  occipital 
bone. 

Axis  (9) — is  marked  by  its  Odon- 
toid Process  (10)  projecting  up- 
ward from  the  body  into  the  an- 
terior part  of  the  spinal  foramen  of  the  atlas,  where  it  articulates 
with  the  anterior  arch  (3),  and  receives  the  occipito-axoid  and  the  check 
ligaments.  Its  transverse  processes  (8)  are  very  small  and  are  not  bifid. 
Its  inferior  articular  surfaces  (7)  have  the  same  direction  as  those  of 
the  other  cervical  vertebrae. 

Vertebra  Prominens — has  a long  and  prominent  spinous  process  which 
ends  in  a tubercle  for  the  ligamentum  nuchae. 

Dorsal  Vertebrce.  The  ist  has  one  facet  and  a demifacet  for  the  ist  and 
2d  ribs.  The  9th  has  a demifacet  only.  The  loth  has  but  one  facet  on 
the  body  and  one  on  the  transverse  process.  The  iith  and  12th  have 
each  but  one  facet  on  the  body,  and  none  on  the  transverse  processes. 
The  12th  resembles  a lumbar  vertebra  in  size  and  shape. 

5//1  Lumbar  Vertebra, — is  much  deeper  in  front  than  behind;  its  spinous 
process  is  small,  but  its  transverse  processes  are  large  and  thick,  and 
point  slightly  upward. 


Important  Relations  of  Certain  Vertebrae. 

^d  Cervical  corresponds  in  situation  to — the  bifurcation  of  the  common 
carotid  artery,  and  the  superior  cervical  ganglion. 

$th  Cervical,  to — the  junctions  of  the  larynx  with  the  trachea  and  the  phar- 
ynx with  the  oesophagus,  and  the  middle  cervical  ganglion  of  the  sympa- 
thetic. 

2d  Lumbar,  to — the  junction  of  the  duodenum  with  the  jejunum,  the  com- 
mencement of  the  thoracic  duct  and  the  portal  vein,  the  origin  of  the 
superior  mesenteric  artery,  the  lower  margin  of  the  pancreas,  the  opening 
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of  the  ductus  communis  cholcdochus,  the  lower  end  of  th»^  spmat  cord, 

and  the  crura  of  the  diaphragm. 

[The  sacral  and  coccygeal  vertebrie  are  described  as  bones,  (d  ttie  pelvis.] 

THE  THORAX. 

The  Thorax  is  an  osseo-cartilaginous  cage  formed  by  the  bodies  of  the 
dorsal  vertebrae  posteriorly,  the  ribs  and  costal  cartilages  laterally,  and  the 
sternum  in  front.  Its  shape  is  conical,  the  axis  inclined  forward,  the  base 
below  and  closed  by  the  diaphragm. 

Structures  passing  through  its  Apex,  are-  the  trachea,  oesophagus, 
large  vessels  of  the  neck,  pneumogastric,  phrenic  and  sympathetic  nerves, 
thoracic  duct,  and  in  inspiration  the  apex  of  the  lung. 

Structures  contained  in  its  Cavity,  a^-e — the  trachea,  bronchi  and  lungs, 
the  heart  and  great  vessels,  internal  mammary  arteries,  azygos  and  bronchial 
veins,  pneumogastric,  phrenic, 
and  splanchnic  nerves,  oesoph- 
agus, thoracic  duct,  lymphatic 
vessels  and  glands. 

The  Sternum,  or  breast-bone, 
consists  of  3 parts — the  manu- 
brium (i)  or  handle;  the  gladi- 
olus (2),  or  sword;  and  the  ensi- 
form  or  xiphoid  appendix  (3). 

It  presents  the — 

Inter  clavicular  Notch, — on  its 
superior  border. 

Manubrium  (i),  — articulates 
with  the  clavicle,  ist  costal 
cartilage,  and  a part  of  the 
2d. 

Gladiolus  (2),  — articulates 
with  the  costal  cartilages 
from  the  3d  to  the  6th  inclu- 
sive, and  partly  with  the  2d 
and  7th. 

Ensiform  Appendix  (3),  the  tip — articulates  with  the  cartilage  of  the  false 
ribs,  and  in  part  with  the  7th  costal  cartilage.  It  is  cartilaginous  in 
youth. 

Development  and  Muscles.  The  sternum  is  developed  by  6 centres,  i 
each  for  the  manubrium  and  ensiform  appendix  and  4 for  the  gladiolus.  The 
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muscles  attached  to  it  are  9 pairs  and  one  single  muscle, — the  sterno-cleido- 
mastoid,  sterno-hyoid  and  sterno-thyroid,  3,  to  its  upper  part; — the  rectus 
abdominis,  external  and  internal  oblique,  transversalis  and  the  diaphragm, 
5,  to  its  lower  part; — the  pectoralis  major,  i,  anteriorly; — and  the  triangu- 
laris sterni,  i,  posteriorly. 

The  Ribs  are  12  in  number  on  each  side,  7 of  which  are  true  ribs,  being 
each  connected  to  the  sternum  by  a separate  cartilage; — and  5 are  false  ribs. 
Three  of  the  latter  are  connected  by  their  cartilages  to  the  cartilage  of  the 
7th  rib  (i  i),  while  two  are  called  floating  ribs  (10),  having  each  one  extremity 
■ free. 

Characteristics  Common  to  most  of  the  Ribs.  Each  rib  consists  of 
a head,  neck  and  shaft,  and  presents  the  following  points,  viz. — 

Head, — is  divided  by  a ridge  into  2 facets,  which  articulate  with  the  facets 
on  the  bodies  of  the  dorsal  vertebrse;  the  ridge  giving  attachment  to  the 
interarticular  ligament. 

Neck, — about  an  inch  long,  having  attached  to  its  upper  border  the  ante- 
rior costo-transverse  ligament,  to  its  posterior  surface  the  middle  costo- 
transverse ligament;  its  anterior  surface  is  smooth. 

Tuberosity, — at  the  junction  of  the  neck  with  the  shaft,  has  a facet  for 
articulation  with  the  transverse  process  of  the  next  lower  vertebra,  and 
a rough  surface  for  the  posterior  costo-transverse  ligament. 

Shaft, — twisted  on  itself,  is  concave  internally,  convex  externally,  its  upper 
border  round  and  smooth,  its  lower  border  grooved  for  the  intercostal 
vessels  and  nerves.  At  its  external  extremity  is  an  oval  depression  for 
the  insertion  of  the  costal  cartilage. 

Angle, — just  in  front  of  the  tuberosity,  is  marked  by  a rough  line,  to  which 
are  attached  the  muscles  of  the  deep  layer  of  the  back. 

Development.  Each  rib  has  3 centres,  one  each  for  the  head,  shaft,  and 
tuberosity.  The  last  2 ribs,  having  no  tuberosity,  are  developed  each  by  2 
centres. 

Peculiar  Ribs,  are  the  ist,  2d,  loth,  nth,  and  12th.  They  respectively 
present  the  following  peculiarities — 

1st  Rib, — is  broad,  short,  not  twisted,  has  no  angle,  only  one  facet  on  the 
head;  but  on  its  upper  surface  are  seen  two  grooves  for  the  subclavian 
artery  and  vein,  and  between  them  a tubercle  for  the  scalenus  anticus 
muscle. 

2d  Rib, — is  not  twisted,  its  tuberosity  and  angle  are  very  close  together, 
and  its  upper  surface  presents  rough  surfaces  for  the  serratus  magnus 
and  scalenus  posticus  muscles. 

loth  Rib, — has  but  one  facet  on  its  head. 
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iith  Rib, — has  no  neck,  no  tuberosity,  and  but  one  facet  on  its  head. 

12th  Rib, — has  neither  neck,  angle,  tuberosity  nor  groove,  and  but  one 
facet. 

THE  PELVIS. 

The  Pelvis  is  formed  by  the  sacrum,  coccyx,  and  two  ossa  innominata, 
and  is  divided  into, — the  false  pelvis,  comprising  the  upper  and  expanded 
portion, — and  the  true  pelvis,  below  the  ilio-pectineal  line.  The  false  pelvis 
corresponds  to  the  iliac  fossae  (i),  and  is  marked  by  its  walls  being  deficient 
anteriorly  between  the  iliac  borders,  and  posteriorly  between  the  sacrum 
and  the  posterior  iliac  spines.  The  true  pelvis  has  a — 

Brim,  or  inlet, — bounded  in  front  by  the  crest  and  spine  of  the  pubes  (7), 
behind  by  the  promontory  of  the  sacrum  (15),  laterally  by  the  ilio- 
pectineal  line.  Its  axis  corresponds  to  a line  from  the  umbilicus  to  the 
middle  of  the  coccyx.  Its  average  diameters  in  the  female  are, — 4 
inches  antero-poste- 
riorly,  over  5 inches 
transversely,  under  5 
inches  obliquely.  In 
the  male  each  of  these 
measurements  is  about 
^ an  inch  less. 

Cavity, — is  a short  curved 
canal,  connecting  the 
brim  with  the  outlet. 

In  front  its  depth  is 
about  if  inches,  poste- 
riorly 4 to  42  inches  in 
the  female,  4^  to  52 
inches  in  the  male.  Its 

diameter  is  about  4f  inches  in  the  female,  4^  inches  in  the  male,  all 
around. 

Outlet, — is  bounded  by  the  pubic  arch  above  (ii),  the  tip  of  the  coccyx 
behind,  and  the  tuberosities  of  the  ischia  (9)  laterally.  Its  axis,  if  pro- 
longed, wotild  touch  the  promontory  of  the  sacrum.  Its  diameters  in 
the  female  are  each  about  4:}  inches,  in  the  male  about  3^  inches. 

Chief  Differences  between  the  male  and  female  pelves.  The  male 
pelvis  is  marked  by  strength  of  the  bones,  prominence  of  the  muscular  im- 
pressions, a deep  and  narrow  cavity,  and  large  obturator  foramina.  The 
female  pelvis  has  lighter  bones,  broader  iliac  fossie,  the  spines  being  further 
apart,  greater  diameters  at  every  point,  the  sacrum  less  curved,  and  the  pubic 
arch  wider. 

2 
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The  Sacrum,  or  sacred  bone,  is  triangular,  curved,  with  its  convexity 
backward,  and  is  situated  base  upward  between  the  ossa  innominata, 
forming  with  the  coccyx  the  posterior  wall  of  the  pelvis.  The  bone  is  formed 
by  the  coalescence  of  5 vertebrae,  and  presents  the  following  points,  viz. — 

Ridges  (4), — four  transversely  across  both  surfaces,  mark  the  union  of  its 
original  segments. 

Anterior  Sacral  Foramina, — eight  for  the  anterior  sacral  nerves. 

Grooves  (5), — eight  shallow  and  broad,  for  the  aforesaid  nerves. 

Promontory, — at  its  junction  with  the  last  lumbar  vertebrae. 

Posterior  Sacral  Foramina, — eight  for  the  posterior 
sacral  nerves. 

Tubercles, — representing  the  spinous  processes  of 
the  segments. 

Groove, — posteriorly,  on  each  side  of  the  spinous 
tubercles. 

Cornua, — two  at  the  posterior  inferior  portion  of 
the  bone. 

Articular  Surface  (3), — on  each  side,  articulates  with 
the  ilium. 

Notch, — laterally  and  inferiorly,  for  the  5th  sacral 
nerve. 

Base  (2), — has  all  the  characteristics  of  the  lumbar  vertebrae,  with  the  last 
of  which  it  articulates. 

Apex  (16), — has  an  oval  surface  for  articulation  with  the  coccyx. 

Sacral  Canal, — the  continuation  of  the  spinal  canal,  is  incomplete  pos- 
teriorly at  its  lower  end.  It  transmits  the  Cauda  Equhia]  into  it  open 
the  sacral  foramina  laterally. 

The  Coccyx  consists  of  4 (or  5)  rudimentary  vertebrae  coalesced  into  a 
triangular  bone,  the  base  (i)  of  which  articulates  with  the  apex  of  the  sacrum. 
Its  posterior  surface  is  rough  for  muscles  and  ligaments, 
its  anterior  surface  is  smooth  and  marked  by  ridges  at  the 
junction  of  its  constituent  vertebrae.  It  presents  the  fol- 
lowing points: — 

Cornua  (2), — two  superiorly,  articulating  with  the  sacral 
cornua  to  form  foramina  for  the  5th  sacral  nerves. 

Apex, — is  sometimes  bifid  and  turned  to  one  side. 

The  Ossa  Innominata,  or  unnamed  bones,  are  placed 
one  on  each  side  of  the  osseous  pelvis,  and  are  each  formed  by  the  union, 
about  puberty,  of  3 bones, — the  ilium,  ischium,  and  pubes.  The  innominate 
bone  as  a whole  presents  the  following  points,  viz. — 
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Acetabulum,  or  cotyloid  cavity, — receives  the  head  of  the  femur.  It  is 
situated  at  the  junction  of  the  3 fjones  externally,  the  ilium  and  ischium 
each  forming  about  two-fifths,  and  the  pubic  bone  one-fifth  of  it.  A 
depression  in  its  centre  lodges  a mass  of  fat  containing  vessels  for  the 
nourishment  of  the  synovial  membrane.  The  Cotyloid  Notch  is  a defi- 
ciency in  its  lower  anterior  margin,  transmitting  nutrient  vessels  to  the 
joint;  to  the  edges  of  the  notch  is  attached  the  ligamentum  teres,  and  it 
is  bridged  over  by  the  transverse  ligament,  a continuation  of  the  cotyloid 
ligament  which  surmounts  the  brim  of  the  acetabulum. 

Obturator  or  Thyroid  Foramen  (8), — on  the  anterior  surface  between  the 
pubes  and  ischium,  large  and  oval  in  the  male,  small  and  triangular  in 
the  female;  is  closed  by  the  obturator  membrane,  except  above  where 
the  obturator  nerves  and  vessels  pass  through  it. 

The  Ilium  is  the  superior  part  of  the  innominate  bone,  and  presents 
the  following  points,  viz. — 

Crest  (i), — along  its  upper  border,  having  an  outer  and  inner  lip  for  mus- 
cular attachment,  and  ending  in  the  superior  spines. 

Anterior  Superior  Spine  (2), — to  which  are 
attached  the  sartorius  and  tensor  vaginae 
femoris  muscles  and  Poupart’s  ligament. 

Anterior  Inferior  Spine  (4), — for  the  straight 
tendon  of  the  rectus  femoris. 

Notch,  between  the  above-named  spines, 
transmitting  the  external  cutaneous  nerve, 
and  lodging  some  fibres  of  the  sartorius. 

Posterior  Superior  Spine  (19), — for  the  attach- 
ment of  the  erector  spinae  muscle,  and  the 
oblique  part  of  the  sacro-sciatic  ligament. 

Posterior  Inferior  Spine  (17), — for  the  great 
sacro-sciatic  ligament. 

Great  Sacro-sciatic  Notch  (16), — below  the 

last-named  spine,  transmits  the  great  sciatic,  superior  gluteal,  and  pudic 
nerves,  the  pyriformis  muscle,  and  the  sciatic,  j)udic,  and  gluteal  vessels, 
also  a nerve  sup[)lying  the  obturator  externus  muscle. 

Curved  Lines  (21), — superior  middle  and  inferior,  on  the  outer  surface  of 
the  bone,  from  the  spaces  between  which  arise  the  glutei  muscles. 

Groove, — above  the  acetabulum,  for  the  reflected  tendon  of  the  rectus 
femoris  muscle. 

Linea  Ilio-pectinea,  in  part, — on  the  inner  surface,  above  which  is  a smooth 
surface,  the  Venter  of  the  Ilium. 
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Articular  Surface  (i8), — rough,  articulates  with  the  sacrum. 

The  Ischium  is  the  lowermost  portion  of  the  innominate  bone,  and  pre- 
sents the  following  points,  viz. — 

Body, — forms  two-fifths  of  the  acetabulum,  and  the  external  margin  of  the 
obturator  foramen;  on  it  is  a broad  groove  for  the  tendon  of  the  obtu- 
rator externus  muscle.  Its  posterior  margin  assists  in  forming  the  great 
sacro-sciatic  notch. 

Spine  (14),— for  the  gemellus  superior,  coccygeus,  and  levator  ani  muscles, 
and  the  lesser  sacro-sciatic  ligament. 

Lesser  Sacro-sciatic  Notch  (13), — below  the  spine,  transmits  the  obturator 
muscle,  its  nerve,  and  the  pudic  vessels  and  nerve  as  they  re-enter  the 
pelvis,  having  crossed  the  spine  of  the  ischium.  The  sacro-sciatic 
notches  are  converted  into  foramina  by  the  sacro-sciatic  ligaments;  the 
greater  notch  by  the^lesser  ligament,  the  lesser  notch  by  the  greater 
ligament. 

Tuberosity  (12), — the  lowest  and  most  prominent  part,  gives  attachment 
to  the  greater  sacro-sciatic  ligament,  and  to  several  muscles.  On  it  one 
rests  when  sitting. 

Ascending  Ramus, — bounds  the  obturator  foramen  inferiorly,  articulates 
with  the  descending  ramus  of  the  pubes,  and  gives  attachment  to  the 
obturator  membrane  and  several  muscles. 

The  Pubes.  The  pubic  or  pectineal  bone  forms  the  anterior  portion  of  | 

the  innominate.  It  presents  the  following  points,  viz. — 

Body, — lies  between  the  rami,  and  with  its  fellow  forms  the  Symphysis, 

giving  origin  to  several  muscles  and  ligaments.  I 

Crest  (9), — is  the  upper  part  of  the  body,  terminates  externally  in  the  j 

Spine,  and  internally  in  the  Angle.  1 

Spine, — affords  attachment  to  one  end  of  Poupart’s  ligament.  | 

Linea  Ilio-pectinea,  in  part, — gives  attachment  to  the  conjoined  tendon, 

Gimbernat’s  ligament,  and  the  triangular  ligament.  | 

Horizontal  Ramus, — forms  part  of  the  brim  of  the  pelvis,  of  the  margin  of 
the  obturator  foramen,  and  of  the  acetabulum.  On  its  undersurface  is 
a groove  for  the  obturator  vessels  and  nerve. 

Pectineal  Eminence  (5), — gives  attachment  to  the  psoas  parvus  muscle.  *; 

Descending  Ramus  (ii), — flat  and  thin,  joins  the  ascending  ramus  of  the  ' 

ischium,  and  bounds  the  obturator  foramen  internally.  j 

Muscles  attached  to  the  Os  Innominatum  number  36,  comprising  \ 

those  of  the  abdomen,  thigh,  perineum,  floor  of  the  pelvis,  and  rotators  of  the  j ■ 

hip-joint. 

[By  some  anatomists  the  innominate  bone  is  included  among  the  bones  of 
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the  lower  extremity,  being  considered  analogous  to  the  shoulder  in  the  upper 
extremity.] 

THE  BONES  OF  THE  HEAD. 

THE  FRONTAL  BONE,  (i,  Fig.  8). 

Points  on  its  Vertical  Poftion,  are  as  follows: — 

Externally, — 

Frontal  Eminences, — one  on  each  side  of  the  median  line. 

Depression, — marking  the  site  of  the  frontal  suture  before  obliteration. 

Superciliary  behind  which  are  the  frontal  sinuses. 

Supraorbital  Notches  or  Foramina, — in  the  supraorbital  arches,  at  about 
their  inner  third,  for  the  supraorbital  vessels  and  nerves. 

Nasal  Enimence  (24), — at  lower  end  of  the  frontal  de})ression. 

External  Angular  Processes  {it,), — articulate  with  the  malar  bones  and 
form  the  anterior 
part  of  the  tem- 
poral ridges. 

Internal  A ngular 
Processes,-f-z.x\\e- 
ulate  with  the 
lachrymal  bones. 

Nasal  Spine  and 
N otch, — between 
the  internal  angu- 
lar processes. 

Internally, — 

Groove, — for  supe- 
rior longitudinal 
sinus  and  the  falx 
cerebri. 

Frontal  Crest,~ior 
attachment  of  the 
falx  cerebri. 

Foramen  Ccecum, — for  a small  vein  to  the  longitudinal  sinus. 

Depressions  and  Elevations, — for  convolutions  of  the  brain. 

Between  the  two  tables  of  the  vertical  portion  in  the  adult  are  the — 

Frontal  Sinuses, — two  spaces  at  the  anterior  inferior  part  of  the  bone, 
which  are  lined  with  mucous  membrane,  and  open  into  The  middle 
meatus  of  the  nose  by  means  of  an  Infundibulum  for  each. 

Describe  its  Horizontal  Portion,  or  Orbital  Plates.  Each  plate 
presents  the  following  points, — 
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Fossa, — for  the  lachrymal  gland,  near  the  external  angular  process. 

Depression, — at  the  nasal  margin  for  the  pulley  of  the  superior  oblique 
muscle. 

Ethmoidal  Notch, — having  the  following  foramina  on  its  margin. 

Anterior  Ethmoidal  Foramen, — for  the  anterior  ethmoidal  vessels  and  the 
nasal  branch  of  the  ophthalmic  nerve. 

Posterior  Eth7noidal  Forainen, — for  posterior  ethmoidal  vessels. 

Grooves, — on  the  cranial  surface,  for  branches  of  the  anterior  and  middle 
meningeal  arteries. 

Articulations,  Development,  and  Muscles.  The  frontal  bone  articu- 
ates  with  12  bones, — the  sphenoid,  ethmoid,  2 parietal,  2 nasal,  2 superior 
maxillary,  2 lachrymal,  and  2 malar.  It  is  developed  by  2 centres  in  mem- 
brane, I for  each  lateral  half.  The  muscles  attached  to  it  are  3 pairs, — the 
temporal,  corrugator  supercilii,  and  orbicularis  palpebrarum. 

THE  PARIETAL  BONES,  (2,  Fig.  8). 

General  Characteristics.  They  are  2 quadrilaterally-shaped  bones 
situated  at  the  superior  and  lateral  regions  of  the  cranium.  The  superior 
border  of  each  joins  the  other  by  the  Sagittal  Suture]  the  anterior  border 
joins  the  frontal  bone  forming  the  Coronal  Suture  (6);  the  posterior  border 
articulates  with  the  occipital,  forming  the  Lambdoid  SuHire  (7);  the  inferior 
border  with  the  sphenoid  (5)  and  temporal  (4)  bones.  Forming  the  lateral 
walls  of  the  skull  they  are  named  parietal,  from  paries,  a wall. 

Points  on  each  Parietal  Bone.  Externally  the  bone  is  convex  and 
presents  for  examination, — 

Temporal  Ridge  (13), — continuous  with  the  same  on  the  frontal  bone. 

Parietal  Eminence, — the  point  where  ossification  commenced. 

Parietal  Foramen, — close  to  the  upper  border,  transmits  a vein  to  the  supe- 
rior longitudinal  sinus.  Is  not  constant. 

Internally,  the  bone  is  concave,  and  marked  by — 

Depressions, — for  the  Pacchionian  bodies,  and  for  the  cerebral  convolu- 
tions. 

Furrows, — for  branches  of  the  middle  meningeal  artery. 

Groove, — for  the  lateral  sinus,  at  the  posterior  inferior  angle. 

Flalf-groove, — along  the  upper  border,  for  the  superior  longitudinal  sinus 
of  the  dura  mater. 

Articulations,  Development,  and  Muscles.  Each  parietal  bone 
articulates  with  5 bones, — the  frontal,  occipital,  sphenoid,  temporal,  and 
opposite  parietal.  It  is  developed  from  i centre  in  membrane.  The  only 
muscle  attached  to  it  is  the  temporal. 
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THE  OCCIPITAL  BONE,  (3,  Fig.  8). 

General  Features  and  Surfaces.  It  is  trapezoidal  in  form,  curved  upon 
itself,  and  placed  at  the  posterior  and  inferior  region  of  the  cranium.  Ex- 
ternally its  surface  is  convex  and  presents  for  examination  the  following, 
viz. — 

External  Occipital  Protuberance  (5),  and  Crest  (4),  for  the  attachment  of 
the  ligamentum  nuchie. 

Stiperior  and  Inferior  Curved  Lines, — extending  outward  on  each  side  of 
the  external  occipital  crest. 

Foramen  Magnum  (2), — transmitting  the  medulla  oblongata  and  its  mem- 
branes, the  vertebral  arteries, 
and  the  spinal  accessory 
nerves. 

Condyles  (6), — two  in  number, 
for  articulation  with  the  atlas 
vertebra. 

Tubercles, — i on  each  condyle, 
for  the  check  ligaments. 

Anterior  Condyloid  Foramina, — 
two  for  the  hypoglossal  nerves. 

Posterior  Condyloid  Fora- 
mina (3), — two  (often  absent) 
for  veins. 

Jugidar^  Processes  (7),  — two, 
each  partly  bounding  the 
foramen  lacerum  posterius 
basis  cranii. 

Jugular  Fossce  (8),— each  form- 
ing part  of  the  foramen  lacerum  posterius  basis  cranii. 

Internally,  the  surface  is  concave,  showing — 

Fossce, — four  for  the  cerebellar  and  [)osterior  cerebral  lobes. 

Internal  Occipital  Protuberance, — where  6 cranial  sinuses  meet  to  form 
the  torcular  (wine-press)  Herophili. 

Crucial  Ridge, — the  vertical  portion  for  the  falx  cerebri  and  falx  cerebclli, 
the  transverse  portion  for  the  tentorium  cerebelli,  having  also  a groove 
for  the  lateral  sinus. 

Groove, — for  the  lateral  sinus,  and  the  inferior  petrosal  sinus,  along  the 
postero-lateral  border. 

Internal  Openings — of  the  foramina  described  above. 

Basilar  Process  (i)  of  the  Occipital  lies  in  front  of  the  foramen  mag 
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num  (2),  articulates  with  the  body  of  the  sjdienoid  bone,  smooth  and  grooved 
internally  for  the  medulla  oblongata  and  pons  varolii,  which  lie  upon  it; 
rough  inferiorly  for  the  attachment  of  muscles,  and  presenting  the — 

Pharyngeal  Spine, — for  the  attachment  of  the  superior  constrictor  muscle 
of  the  pharynx  and  its  tendinous  raphe. 

Articulations  and  Development.  The  occipital  articulates  with  6 
bones,- — the  2 parietal,  2 temporal,  sphenoid,  and  atlas.  It  is  developed  by 
4 centres,  i each  for  the  posterior  part,  the  basilar  process,  and  the  2 con- 
dyles; its  ossification  being  completed  about  the  6th  year  of  age. 

Muscles  attached  to  the  Occipital  Bone.  There  are  12  muscles 
attached  on  each  side  to  the  following  portions,  viz. — 

Superior  Curved  Line  3, — the  occipito-frontalis,  trapezius,  and  sterno- 
cleido-mastoid  muscles. 

Space  between  the  curved  lines  2, — the  complexus  and  splenius. 

Space  below  the  inferior  curved  line  3, — the  obliquus  capitis  superior,  rectus 
capitis  posticus  major  and  rectus  capitis  posticus  minor. 

Basilar  Process  3, — the  superior  constrictor  of  the  pharynx,  rectus  capitis 
anticus  major  and  rectus  capitis  anticus  minor. 

Jugular  Process  i, — the  rectus  capitis  lateralis. 

THE  TEMPORAL  BONES,  (4  Fig.  8). 

Situation  and  Divisions.  They  are  situated  at  the  inferior  lateral 
portions  of  the  skull,  and  contain  the  organs  of  hearing.  Each  bone  is 

divided  into  3 parts,  the  Squa- 
mous (a)  (scale-like).  Mastoid  (b) 
(nipple-like),  and  Petrous  {c) 
(hard);  and  it  is  named  from  being 
the  site  of  the  first  gray  hairs 
{tempus,  time). 

The  Squamous  Portion  is  a 

semicircular  plate,  smooth  exter- 
nally, and  grooved  internally  for 
the  middle  meningeal  artery,  with 
depressions  for  the  cerebral  con- 
volutions. Externally  are  seen 
the — 

Zygomatic  Process  {d),  or  Zygo- 
ma,— arising  by  3 roots,  and 
extending  forward  to  articulate  with  the  malar  bone. 

Zygomatic  Tubercle  (e).  at  the  base  of  the  process,  for  the  external  lateral 
ligament  of  the  lower  jaw. 
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Eminentia  Articularis, — formed  by  the  anterior  root  of  the  zygoma. 
Glenoid  Fossa  (g), — between  the  anterior  and  middle  roots  of  the  zygoma; 
its  anterior  part  receives  the  condyle  of  the  lower  jaw,  and  is  covered 
with  cartilage;  its  posterior  part  lodges  the  parotid  gland. 

Glaserian  Fissure, — divides  the  glenoid  fossa;  it  transmits  the  laxator 
tympani  muscle,  the  tympanic  artery,  and  ledges  the  processus  gracilis 
of  the  malleus. 

Opening  of  the  Canal  oj  Flugier, — lies  in  the  angle  between  the  sejuamous 
and  petrous  portions  of  the  bone;  and  transmits  the  chorda  tympani 
nerve. 

Temporal  Ridge  (/), — in  part. 

The  Mastoid  Portion  projects  like  a nipple  from  the  inferior  portion  of 
the  bone  posteriorly.  Internally  it  is  grooved  for  the  lateral  sinus  (9);  ex- 
ternallv  are  seen  the — 

Mastoid  Foramen  (Ji), — the  largest  of  several  foramina,  for  a vein. 

Mastoid  Process, — at  the  tip,  for  the  sterno-cleido-mastoid,  splenius,  and 
trachelo-mastoid  muscles. 

Digastric  Fossa  (/), — for  the  posterior  belly  of  the  digastric  muscle. 
Occipital  Groove  (8), — for  the  occipital  artery. 

Mastoid  Cells, — in  the  interior  of  the  mastoid  process,  open  on  the  posterior 
wall  of  the  middle  ear,  and  are  lined  with  mucous  membrane. 

The  Petrous  Portion  is  very  hard,  pyramidal  in  form,  contains  the  in- 
ternal and  middle  ear,  projects  inward  and  forward,  and  presents  a base, 
an  apex,  three  surfaces,  and  three  borders. 

On  the  Base  are  seen,  the — 

Meatus  Auditorius  Externus  (f), 

— the  external  opening  of  the 
ear. 

Auditory  Process, — a bony  ring 
for  the  external  cartilage  of  the 
ear. 

Apex  lies  internally,  at  the  base 
of  the  skull,  forming  the  outer 
boundary  of  the  foramen  lacerum 
medium,  and  contains  the  inter- 
nal carotid  canal. 

Anterior  Surface,  presents  from 
within  outward — 

Opening  0}  the  Carotid  Canal  {w), — for  the  internal  carotid  artery  anrl 
plexus. 
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Depression, — for  the  Gasserian  ganglion  of  the  5th  pair  of  cranial  nerves. 

Hiatus  Fallopii, — for  the  great  petrosal  nerve,  branch  of  the  middle  m.en- 
ingeal  artery. 

For  amen, —iox  the  small  petrosal  nerve. 

Eminence, — over  the  superior  semicircular  canal  of  the  ear. 

Depression, — over  the  tympanum. 

Posterior  Surface  presents, — 

Meatus  Auditorius  Internus  (12), — transmits  the  7th  and  8th  pairs  of  cra- 
nial nerves  and  the  auditory  artery,  and  lodges  a process  of  dura  mater. 

Opening  0}  the  Aqueductus  Vestihidi  (13),^ — transmits  to  the  vestibule  a 
small  artery  and  vein,  and  lodges  a process  of  dura  mater. 

Inferior  surface,  presents  from  within  outward — 

Rough  Quadrilateral  Surface  (19), — for  the  origin  of  the  tensor  tympani 
and  levator  palati  muscles. 

Opening  of  the  Carotid  Canal, — transmitting  the  internal  carotid  artery, 
and  the  carotid  plexus  of  the  sympathetic  nerve. 

Aqueductus  Cochlecr, — transmitting  an  artery  and  vein  to  the  cochlea. 

Jugular  Fossa, — a depression  for  the  sinus  of  the  internal  jugular  vein, 
forming  with  the  occipital  bone  the  foramen  lacerum  posterius,  which 
transmits  that  vein  and  the  8th  pair  of  cranial  nerves,  etc. 

Foramen  for  Jacobson's  Nerve  (tympanic  branch  of  the  glossopharyngeal), 
— in  the  ridge  between  the  jugular  fossa  and  the  carotid  canal. 

Foramen  for  Arnold's  Nerve  (auricular  branch  of  the  pneumogastric), — in 
the  outer  wall  of  the  jugular  fossa. 

Jugular  Surface, — for  articulation  with  the  jugular  process  of  the  occipital 
bone. 

Vaginal  Process  (/), — ensheathing  the  root  of  the  styloid  process. 

Styloid  Process  (14), — a long  projection  for  the  stylo-pharyngeus,  stylo- 
hyoid, and  stylo-glossus  muscles;  and  the  stylo-hyoid  and  stylo-maxil- 
lary ligaments,  which  are  attached  thereto. 

Stylo-mastoid  Foramen  (15), — between  the  styloid  and  mastoid  processes, 
for  the  exit  of  the  facial  nerve,  and  the  entrance  of  the  stylo-mastoid 
artery. 

A uricular  Fissure, — for  the  exit  of  Arnold’s  nerve. 

In  the  angle  between  the  petrous  and  squamous  portions,  are  seen  the — 

Septum  Tiihce, — a lamina  separating  the  following  canals.  Its  inner  end 
projects  into  the  tympanum,  and  is  called  the  Processus  cochleariformis. 

Opening — of  the  canal  for  the  tensor  tympani  muscle. 

Osseous  Opening — of  the  Eustachian  tube  {n)  interiorly. 

The  Anterior  Border  articulates  partly  with  the  spinous  process  of  the  sphe- 
noid bone. 
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The  Posterior  Border  assists  in  forming  the  jugular  foramen,  and  is  grooved 
for  the  inferior  petrosal  sinus. 

The  Superior  Border  separates  the  anterior  fossa  of  the  skull  from  the 
middle  fossa;  to  it  is  attached  the  tentorium  ccrebelli,  and  it  is  grooved 
for  the  superior  petrosal  sinus  (lo). 

Articulations  and  Development.  The  temporal  ariiciilates  with  5 
bones, — the  occipital,  parietal,  sphenoid,  malar,  and  inferior  maxillary. 
It  is  developed  by  4 centres,  one  each  for  the  squamous  portion,  styloid  ]>ro- 
cess,  and  auditory  process,  and  one  for  the  petrous  and  mastoid  portions. 
Its  ossiheation  is  completed  about  the  2d  or  3d  year. 

Muscles  attached  to  it.  There  are  14  muscles  attached  to  the  following- 
named  portions.  To  the — ■ 

Squamous  Portion  2, — the  temporal  and  masseter. 

Mastoid  Portion  6, — the  occipito-frontalis,  sterno-cleido-mastoid,  sj)lenius 
capitis,  trachelo-mastoid,  digastric,  and  retrahens  aurem. 

Petrous  Portion  3,— the  tensor  tympani,  levator  ])alati,  and  stapedius. 
Styloid  Process  3, — the  stylo-glossus,  stylo-hyoid,  and  stylo-pharyngeus. 

THE  SPHENOID  BONE,  (5  Fig.  8). 

Position  and  Form.  Wedged  in  between  the  bones  of  the  skull  ante- 
riorly, it  resembles  a bat  with  out-stretched  wings.  It  is  named  from  the 
Greek  word  ofi/v,  a wedge,  enters  into  the  formation  of  5 cavities,  4 fossae, 
3 fissures,  and  presents  for  description — 

A Body.  2 Pterygoid  Processes.  12  Foramina. 

2 Greater  Wings  (2).  2 Styloid  Processes.  12  pairs  of  Muscles. 

2 Lesser  Wings  (i).  6 Clinoid  Processes.  12  Articulations. 

10  Points  of  Ossification.  3 Lesser  Processes. 

Body  of  the  Sphenoid  Bone.  Placed  in  the  median  line,  cuboid  in  shape, 
it  presents  on  its  Upper  Surface  from  before  backward,  the  following 
points, — 

Ethmoidal  Spine  (3), — articulating  with  the  ethmoid  bone. 

Smooth  Surface, — grooved  for  the  olfactory  nerves. 

Optic  Groove, — supporting  the  commissure  of  the  optic  nerves. 

Olivary  Process, — an  olive-shaped  eminence  behind  the  o])tic  groove. 
Middle  Clinoid  Processes, — bounding  the  sella  Turcica  in  front. 

Sella  Turcica  {16)  (Turkish  saddle), — lodges  the  pituitary  body  and  the 
circular  sinus  of  the  brain. 

Dorsum  Sella  (back  of  the  saddle), — grooved  for  the  6th  nerves. 

Posterior  Clinoid  Processes  (6), — for  attachment  of  the  tentorium  cerebelli. 
Grooves, — laterally,  for  the  cavernous  sinus  and  internal  carotid  artery. 
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Posterior  Surface  is  rough  and  cjuadrilateral  (15):  it  articulates  with  the 

basilar  process  of  the  occipital  bone,  ossification  being  comjileted  from  the 


i8th  to  the  20th 
year  of  age. 
Anterior  Surface 
is  nearly  vertical, 
and  presents  the — 
Lamella,  — in  the 
median  line,  ar- 
ticulating with 
the  fierpendicu- 
lar  plate  of  the 
ethmoid  bone, 
and  forming  part 
of  the  nasal  sep- 
tum. 

Openings  oj  the  Sphenoidal  Sinuses  (e), — cavities  in  the  body  of  the  bone 
which  exist  in  adults,  not  in  children. 

Sphenoidal  Turbinated  Bones  (])yramids  of  Wistar), — which  partially  close 
the  sinuses,  and  articulate  with  the  ethmoid  and  palate  bones. 

Inferior  Surface  helps  to  form  the  nasal  fossae,  and  presents  the — 

Rostrum  (d),  — ■ 

which  articu-  Fic.  13. 

iates  with  a 
groove  on  the 
vomer. 

Vaginal  Pro- 
cesses,— I on 
each  side  of 
the  rostrum. 

Pterygo-palatine 
Gro  oves , — 
which,  with 
the  sphe- 
noidal pro- 
cesses of  the 
jialate  bones, 

form  the  pterygo-palatine  canals,  fer  the  transmission  of  the  pterygo- 
palatine arteries  and  nerves. 


Greater  Wings  of  the  Sphenoid.  Each  wing  presents  on  its  Superior 
Surface  the  following  points, — 
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Foramen  Rotundum  (8), — for  the  superior  maxillary  division  of  the  5th 
nerve. 

Foramen  Ovale  (9), — for  the  inferior  maxillary  division  of  the  5th  nerve, 
the  small  petrosal  nerve,  and  the  small  meningeal  artery. 

Foramen  Vesalii, — transmitting  a small  vein;  often  absent. 

Foramen  Spinosmn  (10), — transmitting  the  middle  m.eningeal  artery  and 
veins,  also  sympathetic  filaments  from  the  cavernous  jilexus. 

Anterior  Surface  assists  in  forming  the  external  wall  of  the  orbit,  the 
spheno-maxillary  and  sphenoidal  fissures.  It  articulates  with  the  frontal 
and  malar  bones,  and  presents  a — 

Notch, — transmitting  a branch  of  the  ophthalmic  artery. 

Spine, — for  part  of  the  lower  head  of  the  external  rectus  muscle. 

External  Orbital  Foramina, — transmitting  arterial  branches. 

External  Surface  presents  the  following  points, — 

Pterygoid  Ridge, — dividing  the  temporal  fossa  from  the  zygomatic. 

Spine  0}  the  Sphenoid  (ii), — to  which  are  attached  the  internal  lateral 
ligament  of  the  lower  jaw,  and  the  laxator  tympani  muscle. 
Circumference  is  partly  serrated  for  articulation  with  the  temporal  and 
frontal  bones,  and  partly  smooth  for  the  anterior  margin  of  the  foramen 
lacerum  medium  and  the  inferior  margin  of  the  sphenoidal  fissure,  which 
margins  it  assists  in  forming. 

Lesser  Wings  (i)  of  the  Sphenoid,  or  the  Processes  of  Ingrassias  (a), — 
terminate  internally  in  the  Anterior  Clinoid  Processes  {^)\  their  anterior 
borders  articulate  with  the  orbital  plate  of  the  frontal  bone,  the  posterior  are 
free,  dividing  the  anterior  cerebral  fossa  from  the  middle  ones.  Connected 
intimately  with  each  of  these  wings  are  the — 

Optic  Foramen  (4), — formed  by  the  separation  of  its  roots,  and  transmit- 
ting the  optic  nerve  and  the  ophthalmic  artery. 

Sphenoidal  Fissure  (7),  or  Foramen  Lacerum  Anterius  (^),— is  bounded 
above  by  the  lesser  wing,  below  by  the  greater  wing,  and  transmits  the 
3d,  4th,  ophthalmic  division  of  the  5th,  and  the  6th  nerves,  the  ojihthal- 
mic  vein,  branches  of  the  lachrymal  and  middle  meningeal  arteries, 
some  filaments  of  the  sympathetic  nerve,  and  a process  of  the  dura 
mater. 

Pterygoid  Processes  of  the  Sphenoid.  These  wing-like  processes 
descend,  i on  each  side  of  the  body,  and  divide  each  into  2 thin,  bony 
plates  {Im),  connected  together  anteriorly,  and  jjresenting  the — 

Pterygoid  Fossa, — between  the  plates  posteriorly,  the  origin  of  the  external 
pterygoid  muscle. 
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Scaphoid  Fossa, — at  the  base  of  the  internal  plate,  serves  as  the  origin  of 
the  tensor  palati  muscle. 

Hamular  Process, — a hook-like  projection  at  the  apex  of  the  internal  plate, 
around  which  plays  the  tendon  of  the  tensor  palati  muscle. 

Vidian  Canal  (14), — at  the  root  of  the  process,  for  the  Vidian  nerve  and 
vessels. 

Triangular  Notch, — at  the  end  of  the  process,  articulates  with  the  ptery- 
goid process  of  the  palate  bone. 

What  Bones  articulate  with  the  Sphenoid? — 12,  the  other  7 bones  of 
the  cranium  and  5 of  the  face, — the  vomer,  2 malar,  and  2 palate. 

Development  of  the  Sphenoid.  By  10  centres,  as  follows. — 2 for  the 
greater  wings,  2 for  the  lesser  wings  and  anterior  part  of  the  body,  2 for  the 
posterior  part  of  the  body,  2 for  the  pterygoid  processes,  and  2 for  the  sphe- 
noidal turbinated  processes.  Ossification  begins  in  the  2d  foetal  month,  and 
is  completed  about  the  nth  year,  by  the  union  of  the  turbinated  processes 
with  the  body. 

Muscles  attached  to  the  Sphenoid. — 12  pairs  of  muscles  are  attached 
to  the  sphenoid  bone,  as  follows; — 

Orbital  muscles,  6 — all  except  the  inferior  oblique  of  the  eye. 

Muscles  oj  Mastication,  3 — the  temporal,  external  and  internal  pterygoids. 

Also  the  superior  constrictor,  tensor  palati,  and  laxator  tympani,  3. 


THE  ETHMOID  BONE. 

General  Characteristics.  It  is  a spongy,  light  bone,  depending  from 
the  ethmoidal  notch  of  the  frontal,  and  from  between  its  orbital  plates.  It 

consists  of  a body  and  2 lateral  masses,  and  is 
Pig.  14.  named  from  the  Greek  word  rjdjioi;,  a sieve. 


Points  on  its  Body.  The  body  {h)  consists 
of  a horizontal  or  cribriform  plate,  and  a per- 
pendicular plate,  and  presents  the — 

Crista  Galli  (c), — or  cock’s  comb,  projecting 
upward,  for  the  attachment  of  the  ante- 
rior end  of  the  falx  cerebri. 

Cribriform  Plate  {d), — on  each  side  of  the  crista 
galli.  It  is  concave  for  the  olfactory  bulbs  (f), 
and  perforated  for  the  transmission  of  the  ol- 
factory nerves,  the  nasal  branch  of  the  oph- 
thalmic nerve,  and  numerous  small  vessels. 
Perpendicular  Plate  {a), — assists  to  form  the 
nasal  septum,  is  usually  inclined  to  one  side,  grooved  for  filaments 
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of  the  olfactory  nerves,  and  has  attached  to  it  the  cartilage  of  the 
nose. 

Lateral  Masses.  They  consist  of  a number  of  cellular  cavities,  and  each 
one  presents  the  following  points, — 

Ethmoid  Cells, — the  anterior  opening  by  the  infundibulum  into  the  middle 
meatus  of  the  nose,  the  posterior  into  the  suj)erior  meatus. 

Os  Planum  (//),  or  orbital  plate,— helj)s  to  form  the  inner  wall  of  the  orbit 
and  is  notched  superiorly  to  form  with  the  frontal  bone  the  two  ethmoidal 
foramina. 

Unciform  Process, — descends  to  articulate  with  the  inferior  turbinated, 
and  forms  part  of  the  inner  wall  of  the  antrum. 

Superior  Turbinated  Process  (/), — curves  downward  and  outward. 

Middle  Turbinated  Process  {g), — is  larger  and  more  curved  than  the  supe- 
rior. These  processes  bound  the  superior  meatus  of  the  nose,  and  are 
often  called  the  superior  and  middle  turbinated  bones. 

Articulations,  Development,  and  Muscles.  The  ethmoid  articulates 
with  15  bones,  viz. — all  those  of  the  face  except  the  malar,  and  the  frontal 
and  sphenoid  of  the  cranium.  It  is  developed  by  3 centres,  i for  each  lateral 
mass,  and  i for  the  body,  ossification  being  completed  about  the  6th  year. 
There  are  no  muscles  attached  to  it. 

THE  NASAL  BONES,  (20  Fig.  8). 

The  Nasal  are  2 small  bones  forming  the  bridge  of  the  nose  by  articulation 
with  each  other  in  the  median  line  (4).  From  side 
to  side  they  are  convex  externally  and  concave  inter-  ^5- 

nally,  where  they  are  grooved  longitudinally  for  the 
external  branch  of  the  nasal  nerve  and  some  small 
arteries.  They  are  perforated  about  the  centre  by  a 
foramen  (i),  for  a small  tributary  to  the  facial  vein. 

The  superior  border  (2)  articulates  with  the  nasal 
notch  of  the  frontal  bone;  the  inferior  border  (3) 
serves  for  the  attachment  of  the  lateral  cartilage  of 
the  nose.  The  external  border  (5)  articulates  with 
the  nasal  process  of  the  superior  maxillary;  the  inter- 
nal border  (4)  with  its  fellow,  with  the  nasal  spine  of 
the  frontal  above  and  with  the  ethmoid  bone  below. 

They  are  each  developed  by  one  centre  of  ossification,  and  have  no  muscles 
attached  to  them  except  a few  fibres  of  the  occipito-frontalis. 
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THE  SUPERIOR  MAXILLARY  BONES,  (i8  Fig.  8). 

The  Superior  Maxillary  are  2 hollow  bones,  together  forming  the  upper 
jaw.  Each  bone  consists  of  4 processes,  and  a body  which  possesses  in- 
teriorly a large  cavity,  the  antrum  0}  Highmore. 

Antrum  of  Highmore  is  a pyramidal  cavity  in  the  body  of  the  bone, 
which  opens  into  the  middle  meatus  of  the  nose  by  an  aperture  which  is  very 
small  in  the  recent  subject,  admitting  only  a small  probe.  Its  walls  are  very 
thin,  and  are  covered  internally  by  mucous  membrane.  It  presents  the — 

A perture, — partly  closed  by  the  articulation  of  the  unciform  process  of  the 
ethmoid  with  the  ethmoidal  process  of  the  inferior  turbinated,  and  that 
of  the  maxillary  process  of  the  palate  with  a fissure  in  the  superior 
maxillary;  also  by  the  maxillary  process  of  the  inferior  turbinated  which 
hooks  over  the  lower  edge  of  the  orifice. 

Posterior  Dental  Canals, — on  the  posterior  wall  of  the  cavity. 

Processes — ^in  its  floor,  formed  by  the  alveoli  of  the  ist  and  2d  molar  teeth, 
the  roots  of  which  occasionally  perforate  it. 

Other  Points  presented  by  the  body.  The  body  has  4 surfaces,  the 

facial  externally,  the  zygomatic  poste- 
riorly, the  orbital  superiorly,  and  an 
internal  surface  forming  part  of  the  outer 
wall  of  the  nose  and  the  cavity  of  the 
mouth.  It  presents  the — 

Incisive  Fossa  (2), — on  the  facial  sur- 
face, above  the  incisor  sockets,  for 
the  origin  of  the  depressor  cdse  nasi 
muscle. 

Canine  Fossa  (i), — more  externally,  for 

I 

the  levator  anguli  oris  muscle. 
Infraorbital  Foramen  (3), — above  the 
canine  fossa,  transmitting  the  infra- 
orbital vessels  and  nerve,  from  the 
infraorbital  canal  in  the  orbital  sur- 
face of  the  bone. 

Maxillary  Tuberosity  (7), — articulates  with  the  tuberosity  of  the  palate 
bone. 

Turbinated  Crc5/5,— inferior  and  superior,  on  the  inner  surface,  bounding 
horizontal  grooves  which  correspond  to  the  meati  of  the  nose. 

Vertical  Grooves, — on  the  inner  surface,  one  assisting  to  form  the  nasal 
duct,  the  other  to  form  the  posterior  jialatine  canal. 

Rough  Surface, — for  articulation  with  the  palate  bone. 
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Orbital  Surface, — articulating  with  the  lachrymal,  ethmoid,  and  palate 
bones  interiorly,  partly  bounding  the  spheno-rnaxillary  fissure  exte- 
riorly, and  forming  the  lower  margin  of  the  orbit  anteriorly. 

Infraorbital  Groove  (ii), — along  the  orbital  surface,  ending  in  the  infraor- 
bital canal  and  foramen.  (See  above.) 

Depression, — for  the  origin  of  the  inferior  oblique  muscle  of  the  eye. 

Processes  of  the  Superior  Maxillary  are  4 in  number,  as  follows. — 
Malar  or  Pyramidal  Process  (4,  5), — is  triangular,  looks  outward  from 
the  body,  and  is  rough  for  articulation  with  the  malar  bone. 

Nasal  Process  (8), — is  thin  anteriorly  and  serrated  superiorly  ( 1 2)  for 
articulation  with  the  nasal  bone;  posteriorly  it  is  smooth  and  articulates 
with  the  lachrymal.  It  presents  the — 

T urbinated  Crests, — superior  and  inferior,  the  former  articulating  with  the 
middle  turbinated  process  of  the  ethmoid  bone. 

Outer  Surface, — gives  origin  to  the  orbicularis  palpebrarum  and  levator 
labii  superioris  aloeque  nasi  muscles,  and  the  tendo  oculi. 

Groove — on  the  posterior  border  (9),  helping  to  form  the  nasal  duct. 
Alveolar  Process  (6), — forms  the  curved  line  of  the  teeth,  and  presents — 
Alveoli, — or  sockets,  for  8 teeth  in  the  adult,  5 in  the  child. 

Palate  Process, — forms  part  of  the  floor  of  the  nasal  cavity,  and  the  roof  of 
the  mouth.  It  articulates  with  the  vomer,  the  palate  bone,  and  with  its 
fellow  process,  and  presents  the — 

Incisive  Foramen,  or  Foramen  of  Stenson, — leading  into  the  anterior  pala- 
tine canal,  for  the  terminal  branches  of  the  posterior  palatine  arteries. 
Foramina  of  Scarpa,  2, — transmitting  the  naso-j)alatine  nerves. 

Groove, — on  the  under  surface,  for  the  protection  of  the  vessels  and 
nerves. 

Orifice — of  the  posterior  palatine  canal,  at  the  posterior  end. 

Nasal  Crest, — at  the  articulation  of  the  two  processes  with  the  vomer. 
Anterior  Nasal  Spine  (10), — the  anterior  extremity  of  the  nasal  crest. 

Articulations  and  Development.  The  superior  maxillary  articulates 
with  9 bones, — the  frontal  (12),  ethmoid  (14),  vomer  (13),  nasal  (15),  lach- 
rymal, malar,  palate,  inferior  turbinated,  and  ojjposite  superior  maxillary. 
It  is  developed  probably  by  4 centres, — i for  the  facial  and  nasal  parts,  an- 
other for  the  orbital  and  malar,  a 3d  for  the  incisive,  and  a 4th  for  the  palate 
portion. 

Muscles  attached  to  it,  are  ii,  viz. — the  orbicularis  palpebrarum,  and 
levator  anguli  oris  alaeque  nasi,  2,  to  the  nasal  process; — the  levator  labii 
superioris,  levator  anguli  oris,  compressor  naris,  depressor  alas  nasi,  orbicu- 
3 


34 


HUMAN  ANATOMY. 


laris  oris,  and  inferior  oblique  of  the  eye,  6,  to  the  body; — the  buccinator,  i, 
to  the  alveolar  process; — the  masseter,  i,  to  the  ynalar  process; — and  the  ex- 
ternal pterygoid,  i,  to  the  tuberosity. 

THE  LACHRYMAL  BONES. 

The  Lachrymal  are  2 small  quadrilateral-shaped  bones,  situated  in  the 
anterior  part  of  the  inner  wall  of  the  orbit.  Each  bone  presents  a — 

Groove  (3), — on  the  external  surface,  forming  part  of  the  nasal  duct. 

Ridge  (i), — also  externally,  for  attachment  of  the  tensor  tarsi  muscle. 

Furrow, — internally,  corresponding  to  the  ridge  on  the 
Fig.  17.  external  surface. 

Hamular  Process  (2), — projecting  downward  to  articulate 
with  the  lachrymal  process  of  the  inferior  turbinated 
bone. 

Superior  Border  (8), — articulates  with  the  internal  angu- 
lar process  of  the  frontal  bone. 
hiferior  Border  (9), — articulates  anteriorly  with  the  lachry- 
mal process  of  the  inferior  turbinated  bone. 

Anterior  Border  (6), — articulates  with  the  nasal  process 
of  the  superior  maxillary  bone. 

Posterior  Border  (7), — articulates  with  the  os  planum  of  the  ethmoid 
bone. 

Internal  Surface, — closes  the  anterior  ethmoidal  cells. 

Articulations,  Development,  and  Muscles.  The  lachrymal  articu- 
lates with  4 bones, — the  frontal,  ethmoid,  superior  maxillary,  and  inferior 
turbinated.  It  is  developed  from  i centre,  and  has  but  i muscle  attached  to 
it,  the  tensor  tarsi  or  Horner’s  muscle. 

THE  MALAR  BONES,  (14  Fig.  8). 

The  Malar  or  cheek  bones  are  situated  at  the  outer  and  upper  part  of  the 
face,  aiding  to  form  the  cavities  of  the  orbits  and  the  temporal  and  zygomatic 
fossae.  Each  bone  presents  an — 

External  Surface, — convex,  for  attachment  of  the  zygomatic  muscles. 

Foramen, — externally,  for  the  malar  branch  of  the  temporo-malar  nerve. 

Foramen  (c), — internally,  for  the  temporal  branch  of  the  same  nerve. 

Frontal  Process  {a), — articulates  with  the  external  angular  process  of  the 
frontal. 

Orbital  Process, — projecting  backward,  forming  part  of  the  floor  and 
outer  wall  of  the  orbit,  as  well  as  part  of  the  temporal  fossa,  and  bounds 
the  spheno-maxillary  fissure  anteriorly. 
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Zygomatic  Process  (/), — projecting  backward  to  articulate  with  the  zygo- 
matic process  of  the  temporal  bone  by  a serrated  edge. 

Upper  Border  {h), — forms  the  outer  and  inferior  margin 
of  the  orbit. 

Lower  Border  (g), — thick  and  rough,  for  the  origin  of 
the  masseter  muscle. 

Anterior  Border  (d),— articulates  with  the  superior  max- 
illary bone. 

Posterior  Border  {h), — terminates  the  temporal  fossa 
below. 

Articulations,  Development,  and  Muscles.  The  malar  articulates 
with  4 bones, — the  frontal,  sphenoid,  temporal,  and  superior  maxillary.  It 
is  developed  by  one  centre  of  ossification,  and  has  4 muscles  attached  to  it, — 
the  levator  labii  superioris,  zygomaticus  major  and  minor,  and  the  masseter. 

THE  PALATE  BONES. 

The  Palate  Bones  are  2 irregularly-shaped  bones,  situated  posteriorly  in 
the  nares.  Each  bone  assists  in  forming  the  floor  and  outer  wall  of  the  nose, 
the  roof  of  the  mouth,  the  floor  of  the  orbit,  the  inner  wall  of  the  antrum,  the 
zygomatic,  spheno-maxillary,  and  pterygoid  fossae,  and  presents  the  following 
points : — 

Horizontal  plate  (a),  completes  the  nasal  floor  and  hard  palate;  has  a — 

Ridge, — on  the  inferior  surface,  for  the  tensor  palati  aponeurosis. 

Groove, — assisting  to  form  the  posterior  palatine  canal. 

Foramina, — transmitting  the  anterior  and  posterior  palatine  nerves. 

Anterior  Border, — is  serrated,  and  joins  the  superior  ma.xillary  bones. 

Posterior  Border, — is  free  and  concave,  for  the  attachment  of  the  soft 
palate. 

Inner  Border  {d), — is  thick,  and  articulates  with  its  fellow,  forming  a 
groove  for  the  reception  of  the  vomer.  Its  posterior  extremity  is  the — 

Posterior  Nasal  Spine, — for  the  origin  of  the  azygos  uvulae  muscle. 
Vertical  plate  {b),  a broad  and  thick  lamella,  presents  the  following; — 

Superior  Turbinated  Crest, — on  the  inner  surface.  Below  it  is  the — 

Inferior  Turbinated  Crest  {g), — dividing  the  middle  meatus  of  the  nose 
from  the  inferior,  and  articulating  with  the  inferior  turbinated  bone. 

Posterior  Border, — articulates  with  the  pterygoid  process  of  the  sphenoid. 

Groove, — on  the  external  surface,  helping  to  form  the  posterior  palatine 
canal. 

Two  Smooth  Surfaces, — externally,  one  forming  the  inner  wall  of  the  zygo- 
matic fossa;  the  other,  part  of  the  inner  wall  of  the  antrum. 
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Two  Rough  Surfaces, — also  externally,  one  for  articulation  with  the  supe- 
rior maxillary;  the  other  with  the  pterygoid  process  of  the  sphenoid. 

Deep  Notch, — which  by  articulation  with  the  sphe- 
noid bone,  forms  the  sphe^io- palatine  foramen  {h), — 
for  the  spheno-palatine  vessels  and  the  superior 
nasal  and  palatine  nerves. 

Pterygoid  process  (c),  is  wedged  into  the  notch 
between  the  plates  of  the  pterygoid  process  of  the 
sphenoid,  with  which  it  articulates  laterally.  In  it 
are  the — - 

Palatine  Foramina, — for  the  anterior,  middle  and 
posterior  palatine  nerves. 

Posterior  Surface, — aids  in  forming  the  pterygoid 
fossa. 

Orbital  process  (/), — triangular  in  shape,  large  and  hollow.  It  has^ — 
Three  Articular  Surfaces, — for  the  sup.  maxillary,  sphenoid,  and  ethmoid. 
Two  Free  Surfaces, — the  orbital  forming  part  of  the  floor  of  the  orbit,  the 
external  aiding  to  form  the  zygomatic  fossa. 

Rounded  Border, — forms  a part  of  the  spheno-maxillary  fissure. 
Sphenoidal  PROCESS  (y),  projects  backward,  articulates  superiorly  with  the 
body  of  the  sjihenoid,  and  externally  with  the  pterygoid  process  of  the 
sphenoid.  On  its  ujiper  surface  is  a — 

Groove, — which  assists  in  forming  the  pterygo-palatine  canal. 

Inner  Surface, — forms  part  of  the  outer  wall  of  the  nasal  fossa. 


Articulations,  Development,  and  Muscles.  The  palate  articulates 
with  6 bones, — the  sphenoid,  ethmoid,  vomer,  superior  maxillary,  inferior 
turbinated,  and  its  fellow  palate  bone.  It  is  developed  by  one  centre  at  the 
junction  of  the  two  plates.  There  are  4 muscles  attached  to  it, — the  azygos 
uvulae,  internal  pterygoid,  superior  constrictor  and  tensor  palati. 


THE  INFERIOR  TURBINATED  BONES. 

The  Inferior  Turbinated  Bones  are  2 thin,  curved  osseous  plates  situated 
in  the  nasal  fossae,  their  convex  surfaces  presenting  inwardly.  Each  bone  is 
attached  above  to  the  inferior  turbinated  crests 
of  the  superior  maxillary  and  palate  bones,  and 
presents  the  following,  viz. — - 

Lachrymal  Process  (3), — aiding  to  form  the 
nasal  duct,  by  articulation  with  the  lachry- 
mal and  superior  maxillary  bones. 

Ethmoidal  Process  (i)  — articulating  with  the 

unciform  process  of  the  ethmoid,  thus  helping  to  partially  close  the 
aperture  of  the  antrum. 


Fig.  20. 


THE  INFERIOR  MAXI  EEARY  RONE. 


37 


Maxillary  Process  (4), — also  helps  to  partially  close  the  aperture  of  the 
antrum,  by  hooking  (7)  over  the  lower  edge  of  that  orifice. 

Free  Border  (5), — below,  coming  to  about  ^ inch  above  the  floor  of  the 
nose. 

Articulations,  Development  and  Muscles.  The  inferior  turbinated 
articulates  with  4 bones,  the  ethmoid,  lachrymal,  palate,  and  superior  max- 
illary. It  is  developed  by  one  centre,  and  has  no  muscles  attached  to  it. 

THE  VOMER. 

The  Vomer  (plough-share)  forms  the  postero-inferior  part  of  the  nasal 
septum,  but  is  usually  bent  to  one  side.  Its — 

Superior  Border  (i,  2), — has  a groove  and  two  ala;  or  wings,  for  articula- 
tion with  the  rostrum  and  vaginal  processes  of  the  sphenoid  bone. 

Anterior  Border  (3), — is  grooved  for  the 
ethmoidal  plate  and  the  nasal  cartilage. 

Inferior  Border  (4), — the  longest,  articulates 
with  the  nasal  crest  of  the  superior  maxil- 
lary and  palate  bones. 

Posterior  Border, — is  free  and  presents  to- 
ward the  pharynx. 

N aso-palatine  Grooves, — laterally,  for  the  naso-palatine  nerves. 

Furrows, — on  the  lateral  surfaces  (6),  for  vessels  and  nerve-filaments. 

Articulations,  Development  and  Muscles.  The  vomer  articulates 
with  6 bones, — the  sphenoid,  ethmoid,  2 superior  maxillary,  and  2 jialate 
bones.  It  is  developed  by  one  centre,  which  apjicars  about  the  6th  foetal  week 
in  cartilage  between  two  laminae  which  coalesce  after  puberty.  It  has  no 
muscles  attached  to  it. 

THE  INFERIOR  MAXILLARY  BONE,  (25  Fig.  8). 

General  Characteristics.  The  Inferior  Maxillary  Bone  (the  Mandible) 
forms  the  lower  jaw,  receives  the  inferior  teeth,  and  is  the  second  bone  of  the 
body  in  which  ossification  appears,  the  clavicle  being  the  first.  It  consists  of 
a body  and  two  rami. 

The  Body  (i)  is  shaped  somewhat  like  a horseshoe,  and  presents  for  ex-, 
amination  the  following: — 

Alveolar  Portion  (15), — above  the  oblique  line,  containing  on  its  upper 
border  alveoli  for  16  teeth  in  the  adult,  for  10  in  the  child  (7,  h,  c,  m). 

Symphysis  (3), — a vertical  ridge  on  the  median  line,  marking  the  junction 
of  the  two  symmetrical  portions  of  which  the  bone  originally  consisted. 

Mental  Process, — a prominent  triangular  eminence,  forming  the  chin. 
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Externally  on  each  side  from  the  symphysis  backward,  are  the — 

Incisive  Fossa  (4), — above  the  chin,  for  the  origin  of  the  levator  menti. 

Mental  Foramen  (5), — below  the 
2d  bicuspid  alveolus,  trans- 
mitting the  mental  artery  and 
nerve. 

External  Oblique  Line  (i), — for 
the  origins  of  the  depressor 
labii  inferioris  and  depressor 
anguli  oris  muscles  from  its 
anterior  half. 

Groove  (7), — near  the  angle,  for 
the  facial  artery. 

Internally,  on  each  side  from  the 
median  depression  backward, 
are  the — 

Genial  Tubercles, — the  superior  for  the  genio-hyo-glossus  muscle;  the  in- 
ferior for  the  genio-hyoid. 

Mylo-hyoid  Ridge, — oblifjuely  backward,  for  the  mylo-hyoid  muscle. 

Siddingual  Fossa, — near  the  genial  tubercles,  for  the  sublingual  gland. 

Fossa, — below  the  sublingual,  for  the  anterior  belly  of  the  digastric  muscle. 

Subniaxillary  Fossa, — below  the  ridge,  for  the  submaxillary  gland. 

The  Rami  of  the  Inferior  Maxillary,  the  ascending  portions  of  the  bone, 
are  2 in  number,  and  each  presents  the — 

Goronoid  Process  (10), — anteriorly,  for  the  insertion  of  the  temporal 
muscle. 

Gondyloid  Process  (ii), — posteriorly.  Its  condyle  articulates  with  the 
glenoid  fossa  of  the  temporal  bone,  its  neck  receives  the  insertion  of  the 
external  pterygoid  muscle,  its  tubercle  has  attached  to  it  the  external 
lateral  ligament  of  the  lower  jaw. 

Sigmoid  Notch  (12), — a deep  depression  separating  the  above-named  pro- 
cesses from  each  other,  and  crossed  by  the  masseteric  vessels  and  nerve. 

Groove, — on  the  coronoid  process  internally,  and  prolonged  downward 
upon  the  body,  for  the  attachment  of  the  buccinator  muscle. 

Ridges, — on  the  external  surface,  for  the  insertion  of  the  masseter. 

Spine, — a projection  on  the  internal  surface,  for  the  attachment  of  the  in- 
ternal lateral  ligament  of  the  jaw. 

Inferior  Dental  Ganal  (13), — opening  behind  the  spine,  lies  within  the 
ramus  and  body  of  the  bone  for  the  inferior  dental  vessels  and  nerve.  It 
communicates  with  each  alveolus  and  with  the  mental  foramen. 


Fig.  22. 
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Mylo-hyoid  Groove  (14), — below  the  sjiine,  for  the  mylo-hyoifl  vessels  and 
nerve. 

Rough  Surface, — behind  the  groove,  for  the  internal  pterygoid  muscle. 

Angle  of  the  Jaw  (8), — at  the  junction  of  the  posterior  border  of  the  ramus 
with  the  inferior  border  of  the  body,  for  the  insertion  of  the  masseter  and 
internal  pterygoid  muscles,  and  the  stylo-maxillary  ligament. 

Articulations  and  Development.  It  articulates  with  one  pair  of  bones, 
— the  temporal.  It  is  the  earliest  formed  bone  in  the  body  exceot  the  clavi- 
cle, and  is  probably  developed  by  2 centres,  one  for  each  lateral  half,  the  two 
halves  coalescing  at  the  symphysis  about  the  ist  year  of  age.  In  adult  life 
the  ramus  arises  almost  vertically  from  the  body,  and  the  dental  canal  lies 
about  the  middle  of  the  body.  In  old  age  the  ramus  extends  oblicjuely  back- 
ward, the  angle  becoming  very  obtuse;  and  the  alveolar  portion  being  ab- 
sorbed, the  dental  canal  is  near  the  superior  border. 

Muscles  attached  to  the  Inferior  Maxillary, — number  15  pairs, — the 
masseter,  internal  and  external  pterygoids  and  temporal,  4,  to  the  ramus; — 
the  genio-hyo-glossus,  genio-hyoid,  mylo-hyoid,  digastric,  and  superior  con- 
strictor, 5,  to  the  internal  surface  of  the  body; — the  depressor  labii  inferioris, 
depressor  anguli  oris,  levator  menti,  orbicularis  oris,  platysma  myoides,  and 
buccinator,  6,  to  the  external  surface  of  the  body. 

THE  ORBITS. 

The  Orbits  are  2 conoidal  cavities,  situated  between  the  forehead  and  the 
face,  their  bases  outward,  their  apices  pointing  backward,  the  lines  of  axial 
prolongation  meeting  at  the  sella  turcica  of  the  sphenoid  bone.  They  con- 
tain the  organs  of  vision  with  their  appendages,  and  are  each  formed  by  7 
bones, — the  frontal  (i),  ethmoid  (2),  sjihenoid  (3,  4,  5),  lachrymal  (6),  supe- 
rior maxillary  (7),  palate  (8),  and  malar  (9),  of  which  the  first  three  are  com- 
mon to  both  orbits.  Each  orbit  communicates  with  i cavity  and  4 fossae,  as 
follows,  viz. — 

Cavity  of  the  cranium, — by  the  optic  foramen  (ii)  and  sphenoidal  fis- 
sure (10). 

Fossa;  (4) — the  nasal,  temporal,  zygomatic,  and  spheno-maxillary, — by  the 
nasal  duct  (12)  and  the  spheno-maxillary  fissure  (13). 

Foramina  communicating  with  each  orbit  are  9 in  number, — the  optic 
foramen  (ii),  sphenoidal  fissure  (10),  anterior  (21)  and  posterior  (22)  eth- 
moidal foramina,  supraorbital  (14),  infraorbital  (15),  and  malar  fora- 
mina (16),  the  nasal  duct  (12),  and  the  spheno-maxillary  fissure  (13). 

Roof  of  the  Orbit  is  formed  by  the  orbital  plate  of  the  frontal  bone  ante- 
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riorly  (i),  and  the  lesser  wing  of  the  sphenoid  (4)  posteriorly.  It  is  concave, 
and  presents  the — 

Lachrymal  Fossa  (17), — at  its  outer  angle,  for  the  lachrymal  gland. 

Depression  (18), — at  the  inner 
angle,  for  the  pulley  of  the 
superior  oblique. 

Floor  of  the  Orbit  is  formed 
by  the  orbital  surface  of  the 
superior  maxillary  bone  (7),  and 
the  orbital  process  of  the  malar  (g) 
and  palate  bones  (8). 

It  is  nearly  flat  and  presents  the— 
P alato-maxillary  Suture — pos- 
teriorly. 

Infraorbital  Canal, — and  a 

Depression  for  the  superior 
oblique  muscle  of  the  eye, 
anteriorly. 

Infraorbital  Groove  (19), — pos- 
teriorly. 

Inner  Wall  of  the  Orbit  is 

formed  by  the  nasal  process  of  the  superior  maxillary  bone  (20),  the  lachry- 
mal (6),  the  os  })lanum  of  the  ethmoid  (2),  and  the  body  of  the  sphenoid  (3). 
It  presents — 

A Groove, — for  the  lachrymal  sac,  and  the  Lachrymal  Crest,  anteriorly. 

2 Sutures, — the  ethmo-lachrymal,  and  the  ethmo-sphenoidal. 

Outer  Wall  of  the  Orbit  is  formed  by  the  orbital  process  of  the  malar 
bone  (9),  and  the  greater  wing  of  the  sphenoid  (5).  It  presents  the  Ori- 
fices (16)  of  the  malar  canals,  and  the  Spheno-malar  Suture. 

Angles  of  the  Orbit  present  the  following  points: — 

In  the  superior  external  angle: — 

Sphenoidal  Fissure  (10),  or  Foramen  Lacerum  Anterius, — transmits  the 
3d,  4th,  ophthalmic  division  of  the  5th,  and  the  6th  nerves,  the  ophthal- 
mic vein,  branches  of  the  lachrymal  and  middle  meningeal  arteries,  fila- 
ments of  the  sympathetic  nerve,  and  a process  of  the  dura  mater. 
Articulations, — the  fronto-malar,  and  fronto-sphenoidal. 

In  the  superior  internal  angle: — 

Suture, — the  lachrymo-ethmo-frontal,  in  which  are  the  following  fora- 


Fig.  23. 


mma: 


THE  FOSS7E. 


41 


V 


Anterior  Ethmoidal  Foramen 
artery  and  the  nasal  nerve. 
Posterior  Ethmoidal  Foramen 
artery  and  vein. 


(21) , — transmitting  the  anterior  ethmoidal 

(22) , — transmitting  the  j)osterior  ethmoidal 


In  the  inferior  external  angle: — 

S pheno-maxillary  Fissure  (13) — (described  under  the  Zygomatic  Fossa). 

In  the  inferior  internal  angle: — 

A Suture, — the  ethmo-maxillo-palato-lachrymal. 


ether  Points  connected  with  the  Orbit  arc  two,  the  supraorbital  notch 
and  the  optic  foramen,  as  follows, — 

Supraorbital  Notch  or  Foramen  (14), — at  the  junction  of  the  inner  and 
middle  thirds  of  the  upper  circumference,  transmitting  the  supraorbital 
artery,  veins,  and  nerve.  A line  prolonged  from  this  notch  through  the 
interval  between  the  bicuspid  teeth  of  either  jaw,  will  cross  both  the 
infraorbital  and  mental  foramina,  and  the  canine  fossa  of  the  superior 
ma.xillary  bone. 

Optic  Foramen  (ii), — at  the  apex,  is  formed  by  the  2 roots  of  the  lesser 
wing  of  the  sphenoid,  and  transmits  the  optic  nerve  and  the  ophthalmic 
artery.  From  around  its  margin  arises  a tendinous  ring,  the  common 
origin  of  the  4 recti  muscles  of  the  eye. 


Muscles  arising  within  the  Orbit  are  the  4 recti  and  2 oblique  of  the  eye, 
the  levator  palpebrae,  and  the  tensor  tarsi  (8  in  all). 


THE  FOSS/E. 

The  Nasal  Fossae  together  form  the  cavity  of  the  nose,  being  separated 
from  each  other  by  the  Septum  Nasi  (ii).  They  open  in  front  by  the 
anterior  nares,  behind  by  the  posterior  nares;  and  extend  from  the  palate 
processes  of  the  superior  maxillary  and  palate  bones  (17),  uj^ward  to  the 
base  of  the  cranium.  They  are  formed  by  14  bones, — the  ethmoid,  sphe- 
noid, frontal,  vomer,  2 nasal,  2 superior  maxillary,  2 lachrymal,  2 palate, 
and  2 inferior  turbinated. 

The  Septum  Nasi  (ii)  forms  the  inner  wall  of  each  nasal  fossa,  and  is 
formed  chiefly  by  the  perpendicular  plate  of  the  ethmoid  bone,  the  vomer, 
and  the  triangular  cartilage  of  the  septum;  to  a less  extent  by  5 other  bones, 
— the  rostrum  of  the  sphenoid,  the  nasal  spine  of  the  frontal,  and  the  crests 
of  the  nasal,  palate,  and  superior  maxillary  bones. 

Points  presented  by  each  Nasal  Fossa  are  as  follows: — 

On  the  roof:— 

Openings, — posteriorly,  into  the  sphenoidal  sinuses. 
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Olfactory  Foramina, — and  the  Nasal  Slit,  in  the  cribriform  plate  of  the 
ethmoid  bone. 

On  the  floor: — 

Orifice, — of  the  anterior  palatine  canal. 

Suture, — between  the  bones  forming  the  hard  palate. 

N a sal  Spine,  anterior  and  posterior,  and  the  Ridge  connecting  them. 

On  the  outer  wall,  from  above  downward: — 

Superior  Turbinated  Process, — of  the  ethmoid. 

Superior  Aleatus  of  the  nose — into  which  open  3 orifices, — those  of  the  pos- 
terior ethmoidal  and  the  sphe- 
noidal sinuses,  and  the  spheno- 
palatine foramen. 

Middle  T^irhinated  Process  (7), — 
of  the  ethmoid. 

Middle  Meatus  of  the  nose, — into 
which  open  2 orifices,  those  of 
the  antrum  (14)  and  infundib- 
ulum, the  latter  draining  the 
anterior  ethmoidal  cells  (8), 
and  the  frontal  sinus. 

Inferior  Turbinated  Bone  (10), — 
below  w^hich  is  the — 

Inferior  Meatus — of  the  nose,  the 
largest;  into  it  open  2 orifices 
those  of  the  lachrymal,  and  anterior  palatine  canals.  To  these  may  be 
added  the  anterior  and  posterior  nares. 

The  Temporal  Fossa.  Situated  on  each  side  of  the  cranium,  it  is  shallow 
above  and  behind,  but  deep  in  front  and  below,  and  is  formed  by  parts  of  5 
bones, — the  frontal,  sphenoid,  temporal,  parietal,  and  malar.  It  is  bounded 
above  and  behind  by  the  temporal  ridge,  in  front  by  the  malar,  frontal,  and 
sphenoid  bones,  and  below  by  the  zygoma  and  the  pterygoid  ridge  on  the 
greater  wing  of  the  sphenoid.  It  is  traversed  by  6 sutures, — the  spheno- 
malar,  spheno-frontal,  spheno-parietal,  spheno-temporal,  fronto-parietal,  and 
temporo-parietal.  It  opens  below  into  the  zygomatic  fossa;  and  lodges  the 
temporal  muscle,  and  the  deep  temporal  vessels. 

The  Zygomatic  Fossa  extends  downward  from  the  temporal  fossa,  and 
is  bounded 

In  front, — by  the  tuberosity  of  the  superior  maxillary  bone. 

Externally, — by  the  zygoma,  and  the  ramus  of  the  inf.  maxillary. 

Internally, — by  the  external  plate  of  the  pterygoid  process. 


Fig.  24. 


THE  SUTURES  AND  FONTANELl.ES. 
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j±uove, — by  the  temporal  fossa,  the  squamous  portion  of  the  temporal  bone 
and  the  greater  wing  of  the  sphenoid. 

Below, — by  the  alveolar  border  of  the  inferior  maxillary  bone. 

Fissures  opening  into  the  Zygomatic  Fossa  are  two,  the — 
Spheno-maxillary  Fissure, — between  the  greater  wing  of  the  sphenoid  ex- 
ternally, and  the  superior  maxillary  and  palate  bones  internally.  It 
connects  the  orbit  with  the  zygomatic,  temporal,  and  spheno-maxillary 
fossae;  and  transmits  the  infraorbital  artery,  the  superior  ma.xillary  nerve 
and  its  orbital  branches,  and  the  ascending  branches  of  Meckel’s 
ganglion. 

Ptery go-maxillary  Fissure, — between  the  tuberosity  of  the  superior  maxil- 
lary bone  and  the  pterygoid  process  of  the  sphenoid.  It  transmits 
branches  of  the  internal  maxillary  artery,  and  connects  the  zygomatic 
fossa  with  the  spheno-maxillary. 

The  Spheno-Maxillary  Fossa  is  a triangular  cavity  between  the  pterygoid 
process  of  the  sphenoid  bone  and  the  tuberosity  of  the  superior  maxillary,  and 
is  situated  at  the  junction  of  the  spheno-maxillary,  ptery  go-maxillary,  and 
sphenoidal  fissures.  Into  it  open — 

3 Fossce, — the  orbital,  zygomatic,  and  nasal. 

2 Cavities, — the  cranial,  and  buccal. 

5 Foramina, — the  Vidian  and  pterygo-palatine  canals  and  the  foramen 
rotundum,  posteriorly;  the  spheno-palatine  foramen  on  the  inner  wall; 
and  the  posterior  palatine  canal  interiorly,  occasionally  also  the  acces- 
sory palatine  canals. 

THE  SUTURES  AND  FONTANELLES. 

The  Sutures  of  the  Skull  are  13  in  number,  as  follows: — 

At  the  vertex  of  the  skull  are  3,  the — 

Sagittal  or  Interparietal, — formed  by  the  junction  of  the  two  parietal  bones. 
Coronal  or  Fronto-parietal, — extends  transversely  across  the  vertex  of  the 
skull  anteriorly. 

Lamhdoid  or  Occipito-parietal, — extends  transversely  across  the  vertex  of 
the  skull  posteriorly. 

At  the  sides  of  the  skull  are  5,  the — 

Fronto-malar  and  Fronto-sphenoidal, — anteriorly. 

Spheno-parietal,  Squamo-parietal  and  Masto-parictal, — posteriorly. 

At  the  base  of  the  skull  are  5,  the — ■ 

Basilar, — in  the  central  line  of  the  base. 

Petro-occipital,  Masto-occipital,  Petro-sphenoidal  and  Squanio-sphenoidal, 
— on  each  side. 
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The  Facial  Sutures  are  very  numerous,  the  most  important  being  the 
following: — 

Zygomatic  Suture,— a,\.  the  temporo-malar  articulation. 

Transverse  Suture, — extending  from  one  external  angular  process  of  the 
frontal  bone  across  to  the  other,  and  connecting  that  bone  with  the  malar, 
sphenoid,  ethmoid,  lachrymal,  superior  maxillary,  and  nasal  bones. 

Symphysis  of  the  Chin, — the  site  of  a foetal  suture. 

The  Sutures  are  formed  by  dentations  of  the  external  tables  interdigi- 
tating  with  each  other,  the  adjacent  edges  of  the  internal  tables  lying  in  un- 
joined proximity.  The  sutures  are  not  formed  until  a long  time  after  the 
formation  of  the  skull,  probably  to  permit  of  the  marginal  growth  of  the 
bones. 

The  Fontanelles  are  6 membranous  intervals  in  the  infant’s  skull,  corre- 
sponding in  situation  with  the  angles  of  the  two  parietal  bones.  They  are  as 
follows : — • 

Anterior, — at  the  junction  of  the  sagittal  and  coronal  intervals. 

Posterior,— Vii  the  junction  of  the  sagittal  and  lambdoid  intervals 

Lateral  Fontanelles,  4, — two  at  the  anterior  inferior  angles,  and  two  at  the 
posterior  inferior  angles  of  the  parietal  bones. 

The  Wormian  Bones  are  supernumerary  small  pieces  of  bone,  irregularly 
shaped,  and  develoj>ed  by  special  centres  in  unclosed  portions  of  the  cranial 
sutures  and  fontanelles,  being  most  frequent  in  the  lambdoid  suture.  They 
are  also  called  “ ossa  triqueta”  from  their  triangular  form. 

The  Hyoid  Bone  is  shaped  like  a horse-shoe  and  has  no  articulation  with 
the  skeleton,  but  supports  the  tongue.  It  consists  of  a Body,  two  greater, 
and  two  lesser  Cornua  or  horns.  On  the  body  is  a Crucial  Ridge,  with  a 
Tubercle  at  the  centre.  It  is  developed  by  5 centres, — one  for  the  body  and 
one  for  each  horn.  Attached  to  it  are  10  muscles,  3 ligaments  and  i mem- 
brane, as  follows: — 

To  the  Body, — the  genio-,  mylo-,  stylo-,  sterno-,  thyro-,  omo-hyoid,  the 
genio-hyo-glossus,  and  the  hyo-glossus  muscles;  also  the  pulley  of  the 
digastric,  the  hyo-epiglottic  ligament,  and  the  thyro-hyoid  membrane. 

To  the  Greater  Cornu, — the  hyo-glossus,  middle  constrictor  muscles, 
and  part  of  the  thyro-hyoid;  also  the  thyro-hyoid  ligament. 

To  the  Lesser  Cornu, — the  stylo-hyoid  ligament. 

FORAMINA  AT  THE  BASE  OF  THE  SKULL, 

with  the  various  structures  transmitted  by  each  foramen. 

Internally,  the  Anterior  Fossa  has  i single  and  4 pairs,  viz. — 

Foramen  Ccecum, — lodges  a fold  of  dura  mater,  and  transmits  a vein  to  the 
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longitudinal  sinus  from  the  nose,  sometimes  one  from  the  frontal 
sinus. 

Ethmoidal  Fissure, — the  nasal  branch  of  the  5th  nerve. 

Olfactory, — olfactory  nerves,  and  nasal  branches  of  the  ethmoidal  arteries. 

Anterior  Ethmoidal, — ant.  ethmoidal  artery  and  the  nasal  br.  of  the  5th 
nerve. 

Posterior  Ethmoidal, — posterior  ethmoidal  artery  and  vein. 

Middle  Fossae  contain  10  foramina  in  each  fossa,  viz. — 

Optic  Foramen, — optic  nerve  and  ophthalmic  artery. 

Foramen  Lacerum  Anterius,  or  Sphenoidal  Fissure, — the  3d,  4th,  oph- 
thalmic division  of  the  5th,  and  the  6th  cranial  nerves  and  filaments  of 
the  sympathetic;  ophthalmic  vein,  a branch  of  the  lachrymal  artery, 
orbital  branches  of  the  middle  meningeal  artery,  and  a jirocess  of  dura 
mater. 

Foramen  Rotundum, — superior  maxillary  division  of  the  5th  nerve. 

Foramen  Vesalii, — a small  vein.  This  foramen  is  often  absent. 

Foramen  Ot'u/c,— inferior  maxillary  division  of  the  5th  nerve,  lesser  petro- 
sal nerve,  and  the  small  meningeal  branch  of  the  internal  maxillary 
artery. 

Foramen  Spinosuni, — middle  meningeal  artery,  meningeal  veins,  and 
sympathetic  filaments  from  the  cavernous  plexus. 

Foramen  Lacerum  Medium, — internal  carotid  artery,  carotid  plexus. 
Vidian  nerve,  and  a branch  from  the  ascending  pharyngeal  artery. 

Small  Foramina, — for  the  small  and  external  superf.  petrosal  nerves. 

Hiatus  Fallopii, — large  petrosal  nerve,  branch  of  middle  meningeal  artery. 

Posterior  Fossa  contains  6 pairs  and  i single  foramen,  viz. — 

Meatus  Auditorius  Internus, — facial  and  auditory  nerves,  auditory  artery. 

Aquceductus  Vestihuli,smQ.\\  artery  and  vein,  process  of  dura  mater. 

Foramen  Lacerum  Posterius,  (Jugular  Foramen), ^ — the  glosso-pharyngeal, 
pneumo-gastric,  and  spinal  accessory  nerves,  internal  jugular  vein, 
meningeal  branches  of  the  ascending  pharyngeal  and  occipital  arteries. 

Mastoid  Foramen  (often  absent), — a small  vein,  also  occasionally  the  mas- 
toid artery. 

Anterior  Condyloid  Foramen, — hypoglossal  nerve,  meningeal  branch  from 
the  ascending  pharyngeal  artery: 

Posterior  Condyloid  Foramen  (often  absent), — posterior  condyloid  vein. 

Foramen  Magnum, — medulla  oblongata  and  its  membranes,  the  vertebral 
arteries,  and  the  spinal  accessory  nerves. 

Externally,  at  the  base  of  the  skull,  from  the  front  backward,  are  22  fora- 
mina on  each  side,  and  i single,  the  foramen  magnum,  as  follows: — 
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Foramina  of  Scarpa  (2)  {Anterior  Palatine),  2 in  the  median  line, — for  the 
naso-palatine  nerves. 

Foramina  of  Stenson  (2)  {Incisive),  laterally, — terminal  branches  of  the 
posterior  palatine  arteries. 

Posterior  Palatine  (3), — posterior  palatine  vessels,  anterior  palatine  nerve. 

Accessory  Palatine  Foramina  (i  or  2 on  each  side), — the  middle  and  pos- 
terior (small)  palatine  nerves. 


Fig.  25. 


Orifice  of  the  Posterior  Naris, — air  to  the  lungs. 

Ptery go-palatine  pterygo-palatine  vessels. 

Foramen  Ovale  (10), — see  above,  under  Middle  Fossae. 

Orifice  of  the  Vidian  Canal, — the  Vidian  nerve  and  vessels. 
Foramen  Spinosum  (ii), — see  above,  under  Middle  Fossae. 
Foramen  Lacerum  Medium  (12),— see  above,  under  Middle  Fossae. 


POINTS  AT  THE  BASE  OF  THE  SKULL. 
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Opening  for  the  Eustachian  Tube, — air  to  tlie  middle  ear. 

Opening  of  Tensor  Tympani  Canal, — the  tensor  tympani  muscle. 
Glaserian  Fissure, — laxator  tympani  muscle,  tympanic  artery;  lodges  the 
processus  gracilis  of  the  malleus. 

Carotid  Foramen  (ig), — internal  carotid  artery,  nerves  from  the  superior 
cervical  ganglion  to  the  carotid  plexus. 

Anterior  Condyloid  Foramen, — see  above,  under  Posterior  Fossa. 

Foramen  Lacerum  Posterius  (20), — see  above,  under  Posterior  Fossa. 
Orifice  of  the  Canal  of  FIngier, — chorda  tympani  nerve. 

Foramen  for  Jacobson's  Nerve, ~iym\ramc  branch  of  the  glosso-pharyn- 
geal. 

Foramen  for  Arnold's  Nerve, — auricular  branch  of  the  pneumogastric. 
Opening  of  the  Aquccductus  Cochlece, — artery  and  vein  to  the  cochlea. 
Stylo-mastoid  Foramen  (18), — facial  nerve,  stylo-mastoid  artery. 

Auricular  Fissure, — exit  of  Arnold’s  nerve. 

Posterior  Condyloid  Foramen, — see  above,  under  Posterior  Fossa. 

Foramen  Magnum  (23), — see  above,  under  Posterior  Fossa. 

Face  presents  4 pairs,  viz. — 

Supraorbital  Foramen  or  Notch, — supraorbital  artery,  vein,  and  nerve. 
Infraorbital  Foramen, — infraorbital  artery,  vein,  and  nerve. 

Orifice  of  the  Anterior  Naris, — air  to  the  lungs. 

Mental  Foramen, — mental  nerve  and  artery. 

POINTS  AT  THE  BASE  OF  THE  SKULL, 

illustrated  and  numbered  on  Jifc.  25. 

Median  Suture  (i), — of  the  palatine  vault,  crucial  in  form  below. 

Posterior  Nasal  Spine  (4), — the  posterior  border  of  the  palatine  vault. 

Vomer  (5), — or  nasal  septum,  its  posterior  border. 

Hamular  Process  (6), — of  the  pterygoid  process  of  the  sphenoid  bone. 
Internal  Plate  (7), — of  the  pterygoid  process  of  the  sphenoid  bone. 

External  Plate  (8), — of  the  pterygoid  process  of  the  sphenoid  bone. 

Scaphoid  Fossa  (9), — on  the  internal  plate  (7)  of  the  pterygoid  process. 
Zygoma  (13), — or  zygomatic  process  of  the  temporal  bone. 

Basilar  Suture  (14), — between  the  occij)ital  and  sphenoid  bones. 

Basilar  Process  (22), — of  the  occipital  bone. 

Glenoid  Fossa  (15), — containing  the  Glaserian  fissure. 

External  Auditory  Meatus  (16), — opening  of  the  ext.  auditory  canal. 

Mastoid  Process  (17), — of  the  temjioral  bone. 

Styloid  Process  (18), — of  the  temporal  bone. 

Occipital  Condyles  (21), — articulate  with  the  atlas. 
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External  Occipital  Crest  (24), — terminating  at  the  protuberance. 
Injerior  Curved  Lines  (25), — of  the  occipital  bone. 


BONES  OF  THE  UPPER  EXTREMITY. 

THE  SHOULDER. 

Bones  forming  the  Shoulder  are  the  clavicle  and  scapula  connecting  the 
arm  with  the  trunk,  and  in  this  respect  homologous  to  the  innominate  bone  in 
the  lower  part  of  the  body,  being  sometimes  called  the  shoulder  girdle,  as  the 
innominate  bones  are  called  the  pelvic  girdle. 


The  Clavicle,  collar-  or  key-bone,  is  a short  bone  by  structure,  having  no 
medullary  canal  It  is  curved  like  the  letter  /,  its  inner  two-thirds  being 

cylindrical,  and  convex  anteriorly;  its 
Fig.  26.  outer  third  flattened,  and  concave  an- 

teriorly. It  is  placed  horizontally 
between  the  sternum  and  the  scapula 
and  is  the  most  elastic  bone  in  the 
body.  It  presents,  from  within  out- 
ward, the  following  points,  viz. — 

Facets  (6), — for  articulation  with  the  sternum  and  the  cartilage  of  the  ist 
rib,  at  its  sternal  end. 

Impression  (2), — for  the  rhomboid,  or  costo-clavicular  ligament. 

Groove  (i), — on  the  lower  surface,  for  the  subclavius  muscle. 

Tubercle, — for  the  conoid  part  of  the  costo-clavicular  ligament. 

Oblique  Line, — for  the  trapezoid  part  of  the  same  ligament. 

Facet  (7), — on  the  acromial  end,  for  articulation  with  the  scapula. 
Nutrient  Foramen, — in  the  subclavian  groove. 


The  Scapula,  or  shoulder-blade,  is  a large,  flat,  and  triangular  bone,  situ- 
ated on  the  posterior  and  lateral  portion  of  the  thorax,  from  the  2d  rib  to  the 
7th,  inclusive.  Its — 

Venter,  or  anterior  surface,  presents  from  within  outward, — 

Ridges, — giving  attachment  to  the  subscapularis  muscle. 

Marginal  Surface, — along  the  inner  border,  for  the  attachmen'"  of  the  ser- 
ratus  magnus  muscle. 

Subscapular  Fossa,  and  Angle, — for  the  subscapularis  muscle. 

Dorsum,  or  posterior  surface,  presents  the  following,  viz. — 

Spine  (10), — a bony  ridge,  which  affords  attachment  to  the  trapezius  and 
deltoid  muscles,  and  ends  in  the  acromion  process. 

Supraspinous  Fossa  (i), — above  the  spine,  for  the  supraspinatus  muscle. 
Infraspinous  Fossa  (2), — below  the  spine,  larger  than  the  supraspinous. 
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convex  at  its  centre,  lodges  the  infraspinatus  muscle,  and  the  nutrient 
foramen. 

Marginal  Siirjace, — along  the  external  border,  to  which  are  attached  the 
teres  minor  muscle  above,  the  teres 
major  below,  and  sometimes  a few 
fibres  of  the  latissimus  dorsi  at  the 
lower  angle. 

Groove, — crossing  the  margin,  for  the 
dorsalis  scapulae  vessels. 

Smooth  Surface  (ii), — behind  the 
root  of  the  spine,  over  which  the 
trapezius  muscle  glides. 

Acromion  Process  (12),  or  summit  of 
the  shoulder,  extends  from  the  spine, 
and  projects  over  the  glenoid  cavity, 
articulating  with  the  clavicle  by  an 
oval  facet.  It  affords  attachment  to 
the  deltoid  and  trapezius  muscles,  and 
by  its  apex  to  the  coraco-acromial 
ligament. 

Coracoid  Process  (14),  or  crow’s 
beak,  projects  from  the  upper  border 

and  neck  of  the  bone  over  the  inner  and  upper  part  of  the  glenoid  cavity. 
Into  it  is  inserted  i muscle,  the  pectoralis  minor;*  the  coraco-brachialis 
and  the  short  head  of  the  biceps  arise  from  it  by  a common  tendon,  and  3 
ligaments  are  attached  to  it, — the  conoid,  trapezoid,  and  coraco-acromial. 

Superior  Border  (3)  presents  the — 

Suprascapular  Notch  (4), — converted  into  a foramen  for  the  suprascapular 
nerve  by  the  transverse  ligament,  over  which  passes  the  suprascapular 
artery.  The  omo-hyoid  muscle  is  attached  to  the  border  just  internal 
to  this  notch. 

Axillary  Border  (5)  is  the  thickest,  and  presents  a — 

Rough  Surface  (8), — for  the  long  head  of  the  triceps  muscle,  just  below  the 
glenoid  cavity. 

Groove, — the  origin  of  a part  of  the  subscapularis  muscle. 

Vertebral  Border  (9)  is  the  longest,  and  presents  an— - 
Anterior  Lip, — for  the  attachment  of  the  serratus  magnus. 

Posterior  Lip, — for  the  supra-  and  infra-spinatus  muscles. 

Interspace, — between  the  lips,  for  the  levator  anguli  scapulae,  the  rhom- 
boideus  minor,  and  the  fibrous  arch  of  the  rhomboideus  major  mus- 
cles. 
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Other  points  of  interest  on  the  bone  are  the — 

Superior  Angle, — affords  attachment  to  part  of  the  serratus  magnus,  leva- 
tor anguli  scapulae,  and  supra-spinatus  muscles. 

Inferior  Angle  (7), — affords  attachment  to  part  of  the  serratus  magnus  and 
teres  major  muscles,  and  to  a few  fibres  of  the  latissimus  dorsi. 

Glenoid  Cavity  (6), — at  the  external  angle  or  head  of  the  bone,  a shallow 
cavity  for  the  reception  of  the  head  of  the  humerus.  It  is  deepened  by 
the  glenoid  ligament  which  is  attached  around  its  margin;  and  gives 
origin  to  the  long  head  of  the  biceps  flexor  cubiti  muscle. 

Neck, — is  the  contracted  part  of  the  bone  behind  the  glenoid  cavity;  from 
it  arises  the  anterior  root  of  the  coracoid  process. 

THE  ARM. 

The  Humerus  is  the  only  bone  in  the  arm,  and  articulates  with  the  scapula 
above,  and  with  the  ulna  and  radius  below.  It  presents  for  examination  a 
shaft  and  two  extremities,  on  which  are  the  following 
points,  viz. — 

Head  (b), — is  nearly  hemispherical,  and  smooth  for 
articulation  with  the  glenoid  cavity  of  the  scapula. 
Anatomical  Neck  (c), — is  a constriction  in  the  bone,  just 
below  the  head,  for  the  attachment  of  the  capsular 
h ligament. 

Greater  Tuberosity  has  3 small  facets  for  the  inser- 

tions of  the  supraspinatus,  infraspinatus,  and  teres 
minor  muscles. 

Lesser  Tuberosity  (e), — on  the  inner  side  of  the  bone, 
gives  insertion  to  the  subscapularis  muscle. 

Bicipital  Groove  (/), — lies  vertically  between  the  tuber- 
osities for  the  upper  third  of  the  bone,  and  lodges  the 
tendon  of  the  long  head  of  the  biceps  flexor  cubiti. 
Into  its  inner  or  posterior  lip  {h)  are  inserted  the 
teres  major  and  latissimus  dorsi  muscles,  while  its 
outer  or  anterior  lip  {g)  receives  the  insertion  of  the  ten- 
don of  the  pectoralis  major,  which  covers  the  groove. 
Surgical  Neck, — is  situated  immediately  below  the  tu- 
berosities, and  is  a slight  constriction  in  the  upper 
part  of  the  shaft 

Shaft  (a), — is  cylindrical  above,  prismatic  and  flattened 
below. 

Rough  Surface  {i), — for  the  insertion  of  the  deltoid  muscle,  about  the 
middle  of  the  external  surface  of  the  shaft. 
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Musculo -Spiral  Groove  {a), — lodging  the  musculo-spiral  nerve,  and  the 
superior  profunda  artery,  is  situated  on  the  posterior  surface  of  the  shaft, 
separating  the  origins  of  the  outer  and  inner  heads  of  the  triceps  muscle. 

Orifice  (;’) — of  the  nutrient  canal,  about  the  middle  of  the  shaft,  on  its  in- 
ternal border. 

Condyloid  Ridges  — internal  {p)  and  external  (o),  arising  from  the  respec- 
tive condyles,  extending  upward  along  the  shaft. 

External  Condyle  (w), — gives  attachment  to  the  external  lateral  ligament 
and  the  extensor  and  supinator  group  of  muscles. 

Internal  Condyle  («), — lower  and  more  prominent  than  the  other,  gives 
attachment  to  the  internal  lateral  ligament  and  the  flexor  and  pronator 
group  of  muscles  of  the  fore-arm. 

Radial  Head  (k), — forms  the  external  part  of  the  inferior  articular  surface; 
for  articulation  with  the  radius. 

Trochlear  Surface  (/), — articulates  with  the  greater  sigjnoid  cavity  of  the 
ulna;  is  a deep  depression  between  two  borders,  and  extends  from  the 
anterior  to  the  posterior  surface  of  the  bone. 

Coronoid  Fossa, — above  the  front  of  the  trochlear  surface,  receives  the 
coronoid  process  of  the  ulna  when  the  fore-arm  is  flexed. 

Olecranon  Fossa  (q), — above  the  back  part  of  the  trochlea,  receives  the  tip 
of  the  olecranon  process,  when  the  fore-arm  is  extended. 

THE  FORE-ARM. 

The  skeleton  of  the  fore-arm  is  composed  of  2 bones,  parallel  with  each 
other,  the  tdna  internally  and  the  radius  externally. 

The  Ulna,  or  elbow-bone,  is  the  internal  bone  of  the  fore-arm.  It  is  larger 
and  longer  than  the  radius,  forming  the  greater  portion  of  the  articulation 
with  the  humerus.  It  does  not  enter  into  the  formation  of  the  wrist-joint, 
being  excluded  therefrom  by  an  interarticular  fibro-cartilage.  It  presents  for 
examination  a shaft  and  two  extremities,  on  which  are  the  following  points: — 

Olecranon  Process  (4), — at  the  upper  extremity,  forming  the  elbow.  It  is 
curved  forv/ard,  its  apex  being  received  into  the  olecranon  fossa  of  the 
humerus  when  the  fore-arm  is  extended.  Its  posterior  surface  gives 
insertion  to  the  tendon  of  the  triceps.  In  its  function  and  structure  it 
resembles  the  patella. 

Coronoid  Process  (5), — below  the  olecranon,  projects  forward,  its  apex 
being  received  into  the  coronoid  fossa  of  the  humerus  when  the  fore  arm 
is  flexed.  Its  upper  surface  is  concave  for  articulation  with  the  humerus, 
its  lower  surface  rough  for  the  insertion  of  the  brachialis  anticus  muscle. 
Its  inner  surface  has  a margin  for  the  internal  lateral  ligament,  a tubercle 


HUMAN  ANATOMY. 


for  the  flexor  sublimis  digitorum,  and  a ridge  for  the  pronator  radii 
teres. 

Greater  Sigmoid  Cavity  (2), — lies  between  the  processes,  and  is  divided  by 

a vertical  ridge  into  two  unequal  parts.  It  articulates 
with  the  trochlear  surface  of  the  humerus. 

Lesser  Sigmoid  Cavity  (3), — lies  external  to  the  coronoid 
process;  is  oval  and  concave,  articulating  with  the 
head  of  the  radius,  and  giving  attachment  to  the 
orbicular  ligament. 

Shaft  (i), — large  and  prismatic  above,  smaller  and 
rounded  below,  has  the  Nutrient  Foramen  (6)  on  its 
anterior  surface  (i),  and  a prominent  margin  exter- 
nally, to  which  is  attached  the  interosseous  mem- 
brane (7).  It  gives  attachment  to  9 of  the  12  muscles 
. of  the  fore-arm. 

Head  (8), — at  the  carpal  end,  articulates  with  the  lesser 
sigmoid  cavity  of  the  radius,  and  the  fibro-cartilage  of 
the  wrist-joint. 

Styloid  Process  (9), — projecting  from  the  head  internally 
and  posteriorly,  its  apex  gives  attachment  to  the  in- 
ternal lateral  ligament,  and  a depression  at  its  root  to 
the  fibro-cartilage  of  the  joint. 

Groove,— iov  the  tendon  of  the  extensor  carpi  ulnaris 
muscle. 

The  Radius  lies  externally  to  the  ulna  when  the  fore- 
arm is  in  supination;  it  is  prismatic  in  form  with  the  base 
below  where  it  articulates  with  the  carpus.  The  bone  is  curved  outward 
and  is  shorter  than  the  ulna,  by  the  length  of  the  olecranon.  It  presents 
the  following  points  from  above  downward,  viz. — 

Head  (ii), — cylindrical  and  cup-shaped,  articulating  with  the  radial  head 
of  the  humerus,  and  the  lesser  sigmoid  cavity  of  the  ulna,  and  playing 
within  the  orbicular  ligament. 

Neck  (12), — the  constricted  part  below  the  head. 

Bicipital  Tuberosity  (13), — rough  behind  for  the  insertion  of  the  biceps, 
and  smooth  in  front  where  it  is  covered  by  a bursa. 

Shaft  (10), — prismoid  in  form,  presents  a sharp  border  internally  for  the 
attachment  of  the  interosseous  membrane;  the  Nutrient  Foramen  is  on 
its  anterior  surface.  It  gives  attachment  to  8 of  the  12  muscles  of  the 
fore-arm. 

Ridge  (14), — for  the  insertion  of  the  pronator  radii  teres  muscle. 
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Sigmoid  Cavity the  internal  side  of  the  carpal  end  (15),  is  shallow,  and 
articulates  with  the  head  of  the  ulna. 

Articular  Surface, — is  divided  by  a ridge  into  2 facets  for  articulation  with 
the  semilunar  and  scaphoid  bones  of  the  carpus. 

Styloid  Process  (16), — externally,  gives  attachment  by  its  apex  to  the  ex- 
ternal lateral  ligament,  and  by  its  base  to  the  supinator  longus  muscle. 

Grooves, — on  the  posterior  and  external  surfaces  of  the  lower  extremity, 
for  the  tendons  of  the  8 extensor  muscles  of  the  thumb,  and  those  of  the 
radial  side  of  the  wrist,  and  fingers. 

THE  HAND. 

The  Bones  of  the  Hand  are  divided  into  the  carpus  8,  the  metacarpus 
5,  and  the  phalanges  14.  Total,  27  bones. 

Bones  of  the  Carpus.  The  8 bones  are 
placed  in  2 rows,  one  row  in  front  of  the 
other,  with  4 bones  in  each  row,  as  follows, 

— the  right  hand  being  in  supination,  nam- 
ing from  without  inward,  viz. — 

ist,  or  Proximal  Row, — Scaphoid  (s). 

Semilunar  (l),  Cuneiform  (c),  Pisi- 
form (p). 

2d,  or  Distal  Row,  — Trapezium  (x). 

Trapezoid  (t).  Os-magnum  (m).  Unci- 
form (u). 

Articulations  in  the  Carpus  are  34,  as 

follows; — the  number  after  each  bone  repre- 
senting the  number  of  its  articulations,  viz. — 

Scaphoid,  5.  Semilunar,  5.  Cuneiform,  3.  Pisiform,  i. 

Trapezium,  4.  Trapezoid,  4.  Os-magnum,  7.  Unciform,  5. 

Peculiarities  of  the  Carpal  Bones.  The  first  three  enter  into  the  forma- 
tion of  the  wrist-joint;  the  pisiform  does  not,  but  is  wholly  without  it,  and 
may  be  considered  a mere  appendage  of  the  carpus.  When  the  hand  is  in 
pronation — 

The  Scaphoid,  or  boat-shaped  bone  (S) — has  a tuberosity  on  its  outer  side, 
its  largest  facet  is  uppermost  and  articulates  with  the  lower  end  of  the 
radius  (R).  A transverse  groove  crosses  its  posterior  surface  and  serves 
for  the  attachment  of  ligaments. 

The  Semilunar  Bone  (L) — has  a crescentic  facet  externally,  and  a convex 
facet  superiorly,  where  it  articulates  with  the  radius. 


Fig.  30. 
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The  Cuneiform  Bone  (C) — is  wedge-shaped,  its  convex  surface  above, 
articulating  with  the  interarticular  fibro-cartilage  of  the  wrist  (F).  It 
has  an  oval  facet  anteriorly  for  articulation  with  the  pisiform. 

The  Pisiform  Bone  (P) — is  the  smallest,  and  has  but  one  facet,  which  lies 
posteriorly  when  the  bone  is  in  position. 

The  Trapezium  (T) — has  a deep  groove  for  the  tendon  of  the  flexor  carpi 
radialis,  and  a saddle-shaped  facet,  inferiorly,  for  the  base  of  the  ist 
metacarpal. 

The  Trapezoid  (T) — is  small  and  quadrilateral,  bent  on  itself,  with  a 
saddle-shaped  facet  looking  downward,  for  the  base  of  the  2d  meta- 
carpal bone. 

The  Os-magnum  (M) — has  a head  looking  upward,  a neck,  and  a body; 
is  the  largest  bone  of  the  carpus,  and  has  3 facets  on  the  inferior  surface 
for  articulation  with  the  2d,  3d,  and  4th  metacarpal  bones. 

The  Unciform  Bone  (U) — is  wedge-shaped,  with  a concavity  which  lies  to 
the  outer  side,  and  the  unciform  process,  long  and  curved,  projecting 
from  its  palmar  surface. 

The  Metacarpus  consists  of  the  5 metacarpal  bones  which  are  placed 
between  the  carpus  and  the  phalanges.  They  are  long  bones,  and  each  has  a 
head,  shaft  and  base.  Their  heads  articulate  with  the  respective  phalanges. 

15/  Metacarpal  Bone  (i), — articulates  with  the  trapezium,  is  shorter  than 
the  others  by  one-third,  and  its  base  has  but  i articular  facet.  This  bone 
was  classed  among  the  phalanges  by  Professor  W.  H.  Pancoast. 

2d  Metacarpal  Bone  (2), — articulates  with  3 bones  of  the  carpus,  the  trape- 
zium, trapezoid,  and  os-magnum;  its  base  is  large,  and  has  4 articular 
facets. 

T^d  Metacarpal  Bone  (3), — articulates  with  i bone  of  the  carpus,  the  os- 
magnum;  its  base  has  a projecting  process  on  the  radial  side,  and  2 
small  facets  on  the  opposite  side. 

4///  Metacarpal  Bone  (4), — articulates  with  2 bones  of  the  carpus  and  with 
the  adjacent  metacarpal  bones;  its  base  is  small  and  has  2 circular  facets 
I on  each  side. 

^th  Metacarpal  Bone  (5), — articulates  with  i carpal  bone,  the  unciform 
its  base  has  i lateral  articular  facet. 

The  Phalanges  or  finger-bones,  are  14  in  number  (15  according  to  Pan- 
coast), 3 to  each  finger,  and  2 to  the  thumb.  They  are  long  bones,  and  each 
has  a base,  a shaft,  and  a digital  extremity.  The  Bases  of  the  first  row 
articulate  with  the  heads  of  the  metacarpal  bones.  The  Digital  Extremities 
of  the  first  and  second  rows  have  each  2 small  lateral  condyles,  while  in  the 
terminal  row  they  are  rough,  for  the  attachment  of  the  sensitive  pulp  of  the 
fingers. 
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BONES  OF  THE  TOWER  EXTREMITY. 

The  bones  of  the  lower  extremity  consist  of  those  of  the  pelvic  girdle,  of 
the  thigh,  of  the  leg  and  of  the  foot. 

The  Pelvic  Girdle  consists  of  a single  bone,  the  os  innoniinaium,  by  which 
the  thigh  is  connected  to  the  trunk.  It  is  described  on  page  i8,  among  the 
bones  of  the  pelvis. 

THE  THIGH. 

The  Femur  or  thigh-bone,  is  the  longest,  largest  and  strongest  bone  in  the 
body,  and  is  nearly  cylindrical  in  the  greater  part 
of  its  extent.  In  the  vertical  position  of  the  skele- 
ton it  forms  one  side  of  a triangle,  of  which  the 
base  is  the  breadth  of  the  pelvis,  and  the  apex  at 
the  knee-joints.  The  base  of  this  triangle  is  longest 
in  the  female,  and  consequently  that  sex  is  usually 
knock-kneed.  The — 

Head  (5), — articulates  with  the  acetabulum,  forms 
about  two-fifths  of  a sphere,  and  has  an  oval 
depression  (6)  below  its  centre  for  the  attach- 
ment of  the  ligamentum  teres. 

Neck  (7), — connects  the  head  with  the  shaft, 
is  pyramidal  and  flattened;  its  obliquity  varies 
with  age,  being  less  before  puberty,  about 
120  to  125  degrees  in  the  adult,  and  nearly 
horizontal  to  the  shaft  in  old  or  debilitated 
subjects. 

Great  Trochanter  (8), — a broad,  rough,  quadri- 
lateral process  directed  outward  and  back- 
ward from  the  summit  of  the  shaft  to  within 
three-fourths  of  an  inch  of  the  level  of  the 
head.  On  its  outer  surface  the  tendon  of  the 
gluteus  maximus  plays  over  a bursa.  It  gives 
insertion  to  the  obturator  internus,  two  gemclli, 
pyriformis,  and  gluteus  minimus  and  medius 
muscles. 

Digital  Fossa  (9), — on  the  inner  surface  of  the 
great  trochanter,  gives  insertion  to  the  obtu- 
rator externus  muscle. 

Lesser  Trochanter  (10), — at  the  inferior  root  of 

the  neck  posteriorly,  is  small  and  conical,  and  affords  insertion  to  the 
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tendon  of  the  psoas  magnus  muscle,  the  tendon  of  the  iliacus  being 
inserted  immediately  below  it. 

Inter-trochanteric  Lines, — anterior  and  posterior,  the  latter  the  most  promi- 
nent; to  the  anterior  is  attached  the  capsular  ligament  of  the  hip- 
joint. 

Linea  Quadrati, — extends  from  the  middle  of  the  posterior  inter-trochan- 
teric line  about  2 inches  down  the  shaft,  and  gives  attachment  to  the 
quadratus  femoris  muscle. 

Shaft, — is  slightly  curved  forward,  broad  and  cylindrical  at  each  end,  and 
narrow  and  triangular  in  the  centre.  Its  nutrient  foramen  perforates 
its  posterior  surface  below  the  centre.  From  its  anterior  surface  arise 
the  crureus  and  sub-crureus  muscles. 

Linea  Aspera  (i), — a crest  lying  along  the  central  third  of  the  shaft  poste- 
riorly; bifurcating  above  (2)  towards  each  trochanter,  also  below  (4) 
towards  the  2 condyles.  To  its  outer  lip  is  attached  the  vastus  externus, 
to  its  inner  lip,  the  vastus  internus;  and  between  them,  the  peclineus, 
adductor  brevis,  and  gluteus  maximus  above  the  short  head  of  the  biceps 
below,  and  the  adductors  longus  and  magnus  along  the  greater  portion 
of  the  space. 

Groove, — crossing  the  internal  condyloid  ridge,  lodges  the  femoral  artery. 

Popliteal  Space, — triangular  and  smooth,  lying  between  the  condyloid 
ridges,  for  the  popliteal  artery. 

External  Condyle  (ii), — broader  and  shorter  than  the  internal,  so  as  to 
form  a horizontal  articulation,  the  bone  being  inclined  towards  the 
median  line.  It  gives  attachment  to  the  external  lateral  ligament,  and 
the  popliteus  and  gastrocnemius  muscles. 

Internal  Condyle  (12), — the  longest  by  half  an  inch;  it  gives  attachment  to 
the  internal  lateral  ligament  and  the  gastrocnemius  muscle. 

In  ter  condyloid  Notch  (13), — lodges  the  crucial  ligaments.  In  front  the 
condyles  are  continuous  with  each  other,  forming  a concave  depression 
or  trochlea  for  the  patella. 

Outer  Tuberosity  (14), — on  the  external  condyle,  for  the  attachment  of  the 
external  lateral  ligament. 

Groove, — below  the  outer  tuberosity,  for  the  tendon  of  the  popliteus  muscle, 
terminating  in  a depression  whence  the  muscle  takes  its  origin. 

Inner  Tuberosity  (15), — on  the  internal  condyle,  for  the  attachment  of  the 
internal  lateral  ligament. 

Tubercle, — above  the  inner  tuberosity,  for  the  insertion  of  the  tendon  of  the 
adductor  magnus  muscle. 

Depression, — behind  the  tubercle,  for  the  tendon  of  the  inner  head  of  the 
gastrocnemius. 
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THE  LEG. 

The  skeleton  of  the  leg  consists  of  3 bones,  the  tibia,  the  filnda  and  the 
patella,  the  latter  being  a large,  sesamoid  bone  placed  in  front  of  the  knee. 

The  Tibia,  or  shin-bone,  ranks  next  to  the  femur  in  respect  to  size  and 
length.  Its  form  is  prismoidal,  the  upper  extremity  being  much  larger  than 
the  lower.  It  presents  the  following  points: — 

Head, — expands  into  two  lateral  tid)erosities,  internal  (2)  and  external  (3) 
w'hich  articulate  with  the  condyles  of  the  femur. 

Spine  (4), — projects  vertically  between  the  2 articular  surfaces,  is  bifid, 
affording  attachment  to  the  semilunar  fibro-cartilagcs, 
and  by  depressions  in  front  and  behind  its  base  to  the 
crucial  ligaments  of  the  joint. 

Tubercle  (5), — on  the  head,  anteriorly  between  the  tu- 
berosities, for  the  insertion  of  the  ligamentum  patellaj. 

Popliteal  Notch, — posteriorly  between  the  tuberosities, 
affords  attachment  to  the  jiostcrior  crucial  ligament. 

Groove, — on  the  inner  tuberosity  (2)  posteriorly,  for  the 
insertion  of  the  tendon  of  the  semi-membranosus 
muscle. 

Facet, — on  the  outer  tuberosity  (3)  posteriorly  and  look- 
ing downward,  for  articulation  with  the  head  of  the 
fibula. 

Popliteal  Line, — obliquely  across  the  upper  part  of  the 
shaft  posteriorly,  affords  attachment  to  the  fascia  of 
the  popliteus,  and  parts  of  the  soleus,  flexor  longus 
digitorum,  and  tibialis  posticus  muscles. 

Nutrient  Canal, — the  largest  in  the  skeleton,  opens  just 
below  the  popliteal  line,  its  orifice  looking  upward. 

Shajt  (i), — has  3 sharp  ridges, — i in  front,  the  Crest  (6) 
or  Shin,  and  i on  either  side,  to  the  external  of  which 
is  attached  the  interosseous  membrane. 

J.ower  Extremity  (7),— is  smaller  than  the  upper,  grooved 
posteriorly  for  the  tendon  of  the  flexor  longus  pollicis; 
externally  has  a rough  triangular  depression  for  articu- 
lation with  the  fibula,  and  for  the  attachment  of  the 
inferior  interosseous  ligament.  Its  inferior  surface  is  concave  and 
smooth  for  articulation  with  the  upjicr  surface  of  the  astragalus. 

Internal  Malleolus  (8), — projects  downward  from  the  internal  side  of  the 
lower  extremity.  It  articulates  with  the  astragalus,  is  grooved  poste- 


/u 


58 


HUMAN  ANATOMY. 


riorly  foi  the  tendons  of  the  tibialis  posticus  and  flexor  longus  digitorum 
muscles,  and  affords  attachment  to  the  internal  lateral  ligament. 

The  Fibula,  is  a long  slender  bone,  placed  nearly  parallel  with  the  tibia  on 
the  outer  side  of  the  leg.  It  is  also  called  the  Peroneus,  or  peroneal  bone. 

Plead  (lo), — articulates  with  the  external  tuberosity  of  the  tibia  by  a flat 
facet.  Externally  it  has  a prominence  for  the  attachment  of  the  long 
external  lateral  ligament  of  the  knee-joint. 

Styloid  Process, — projects  upward  from  the  head  posteriorly,  and  gives 
insertion  to  the  tendon  of  the  biceps  muscle,  and  the  short  external 
lateral  ligament  of  the  knee-joint. 

Shajt  (9) — is  triangular  and  twisted  on  itself,  having  3 marked  ridges,  the 
innermost  of  which  is  sharp  for  the  attachment  of  the  interosseous  mem- 
brane. The  shaft  arches  backward,  and  gives  attachment  to  8 of  the  12 
muscles  of  the  leg. 

Nutrient  Canal, — opens  about  the  centre  of  the  shaft  posteriorly,  its  orifice 
looking  downward. 

External  Malleolus  (ii), — is  the  lower  extremity  of  the  bone.  It  is  larger 
and  longer  than  the  internal,  articulates  with  the  astragalus  by  a trian- 
gular facet,  and  is  grooved  posteriorly  for  the  tendons  of  the  peroneus 
longus  and  peroneus  brevis  muscles.  Its  edge  affords  attachment  to 
the  external  lateral  ligament  of  the  ankle-joint. 

THE  FOOT. 

The  Bones  of  the  Foot  are  divided  into  those  of  the  tarsus  7,  metatarsus 
5,  and  phalanges  14.  Total,  26  bones. 

Bones  of  the  Tarsus  are  placed  in  2 rows  side  by  side,  2 bones  in  the  ex- 
ternal row,  5 in  the  internal,  as  follows,  viz.— 

Internally, — Astragalus  (5).  Scaphoid  (8).  3 Cuneiform  (10,  ii,  12). 

Externally, — Os  calcis  (i),  or  Calcaneum.  Cuboid  (6). 

[The  illustration.  Fig.  33,  shows  the  plantar  surface  of  the  skeleton  of  the 
foot.] 

Articulations  in  the  Tarsus  are  28  in  number,  each  bone  articulating 
with  4 others,  except  the  os  calcis,  which  articulates  with  2,  and  the  external 
cuneiform  with  6 bones. 

Peculiarities  of  the  Tarsal  Bones.  They  may  be  divided  transversely 
at  the  astragalo-scaphoid-calcaneo-cuboid  articulation,  the  site  of  Chopart’s 
operation.  The — 

Astragalus  (5), — has  a rounded  head,  a convex  surface  on  which  is  a broad 
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articular  facet,  and  on  its  inferior  surface  a deep  groove  between  2 ar- 
ticular facets. 

Os  Calcis  (i),— is  a large  bone,  having  on  its  upper  surface  a deep  groove 
for  the  interosseous  ligament,  between  2 articular  surfaces;  anteriorly  a 
large  irregular  portion,  the  head;  and  posteriorly  an  elongated  j)ortion 
forming  the  Heel  2).  On  its  internal  sur- 
face is  a projection,  the  Sustentaculum 
Tali,  which  supports  the  internal  articu- 
lating surface;  below  which  process  the 
bone  is  deeply  grooved  for  the  plantar 
vessels  and  nerves  and  the  flexor  tendons. 

To  the  os  calcis  are  attached  8 muscles 
and  the  plantar  fascia. 

N avicular  or  Scaphoid  Bone  (8), — is  boaN 
shaped,  has  3 facets  anteriorly  for  the 
cuneiform  bones,  a concave  surface  j)OS- 
teriory  for  the  astragalus,  and  a facet  e.x- 
ternally  for  the  cuboid  bone.  A tu- 
bercle (9)  is  situated  on  the  lower  surface 
internally,  for  the  insertion  of  the  tibialis 
posticus  muscle. 

Cuboid  Bone  (6), — has  3 articular  surfaces, 
and  a groove  inferiorly  for  the  tendon  of 
the  peroneus  longus. 

Internal  Ctmeiform  Bone  (10),  the  largest  of 
the  3,  has  a tubercle  on  its  plantar  surface 
for  the  insertion  of  parts  of  the  tendons  of 
the  tibialis  anticus  and  tibialis  posticus 
muscles. 

Middle  Cuneiform  Bone  (ii), — is  small  and 

wedge-shaped  with  the  narrow  end  downward.  Its  anterior  surface  is 
considerably  behind  the  line  of  the  tarso-metatarsal  articulation,  thus 
forming  a recess  into  which  the  l)ase  of  the  second  metatarsal  bone  fits. 

External  Cuneiform  Bone  (12), — is  also  wedge-shaped,  but  longer  than  the 
middle  one;  and  aflords  origin  to  i muscle,  the  flexor  brevis  pollicis. 

The  Metatarsus  consists  of  5 metatarsal  bones,  whic  h are  long  bones, 
having  each  a shaft  and  two  extremities.  Their  bases  articulate  with  the 
tarsal  bones  and  with  each  other;  their  heads  with  the  first  row  of  phalanges. 

15/  Metatarsal  (13), — is  large  but  shorter  than  the  others,  and  forms  the 
inner  border  of  the  foot,  articulating  with  the  internal  cuneiform.  The 
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head  is  large  and  has  two  grooved  facets  on  its  plantar  surface,  over 
which  glide  2 sesamoid  bones  (19). 

2d  Metatarsal  (14), — is  the  longest;  its  base  has  3 facets  for  articulation 
with  the  3 cuneiform  bones  in  the  recess  formed  by  the  shortness  of  the 
middle  cuneiform. 

3d  Metatarsal  (15), — has  2 facets  on  the  inner  side  of  its  base,  besides  the 
facets  for  the  internal  cuneiform  and  the  4th  metatarsal  bone. 

^th  Metatarsal  (16), — articulates  with  the  cuboid  bone,  and  also  with  the 
internal  cuneiform. 

^th  Metatarsal  (17), — articulates  obliquely  with  the  cuboid  bone,  and  has  a 
tubercular  projection  (18)  on  the  outer  surface  of  its  base,  which  forms 
the  guide  to  Key’s  operation. 

The  Phalanges  of  the  Foot  number  14  as  in  the  hand,  the  great  toe  having 
two  (20,  21),  the  other  toes  three  each.  They  are  long  bones,  each  having  a 
base,  a shaft,  and  an  anterior  extremity.  They  are  convex  above^  concave 
below,  and  articulate  by  the  bases  of  the  first  row  with  the  bones  of  the 
metatarsus.  The  anterior  extremities  of  the  distal  phalanges  (21,  23)  are 
expanded  into  surfaces  for  the  support  of  the  nails  and  pulp  of  the  toes. 


THE  ARTICULATIONS. 

An  Articulation  or  Joint  is  a connection  between  two  bones  of  the  skele- 
ton, and  has  entering  into  its  formation  the  following-named  structures, — - 
bone,  cartilage,  fibro-cartilage,  ligament  and  synovial  membrane. 

Articulations  are  divided  into  three  classes, — Synarthrosis,  immovable 
joint;  Aniphiarthrosis,  mixed  articulation,  having  limited  motion;  and 
Diarthrosis,  movable  joint,  having  free  motion. 

Synarthroses  are  subdivided  into- — Sutnra,  formed  by  processes  and  in- 
dentations; Schmdy'lesis,  by  a plate  of  bone  entering  into  a fissure  of  an- 
other; and  Gompho' sis,  by  a conical  process  into  a socket.  The  Sutura  are 
again  subdivided  into — S.  dentata,  having  tooth-like  processes;  S.  serrata, 
with  serrated  edges;  S.  limhosa,  having  beveled  margins  and  dentated  pro- 
cesses; S.  squamosa,  with  thin  beveled  margins  overlapping  each  other;  S. 
harmonia,  contiguous  rough  surfaces  opposed  to  each  other.  The  first  3 are 
also  named  Sutura  Vera  (true  sutures)  having  indented  borders;  the  last  2 
Sutura  Notha  (false  sutures)  being  formed  by  rough  surfaces. 

Amphiarthroses  are  subdivided  into — Symphysis,  connected  by  fibro- 
cartilage  and  not  separated  by  synovial  membrane;  Syndesmosis,  united  by 
an  interosseous  ligament. 
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Diarthroses  are  subdivided  into — CinglymuSy  hinge-joint;  Trochoides, 
pivot-joint,  formed  by  a ring  surrounding  a pivot;  Condyloid,  by  an  ovoid 
head  in  an  elliptical  cavity;  Reciprocal  Reception,  saddle-joint,  by  surfaces 
inversely  convex  and  concave;  Enarthrosis,  ball-and-socket  joint;  Arthrodia, 
gliding  joint. 

Examples  of  each  of  the  above-named  articulations,  as  follows; — 
Synarthrosis, — joints  of  the  cranium  and  face,  exccj)t  the  lower  jaw. 

Sutura  Dentata, — the  inter-parietal  suture. 

Sutura  Serrata, — the  inter-frontal  suture. 

Sutura  Limhosa,- — the  fronto-parietal  suture. 

Sutura  Squamosa, — the  temporo-parietal  suture. 

Sutura  H armonia,— the  intermaxillary  suture. 

Schindylesis, — rostrum  of  sphenoid  with  the  vomer. 

Gomphosis, — the  teeth  in  their  alveoli. 

Amphiarthrosis, — the  joints  between  the  bodies  of  the  vertebrae  {symphyses)', 

the  inferior  tibio-fibular  articulation  {syndesmosis).  - 

Diarthrosis,  movable  joint,  as  follows; — 

Ginglymus, — inter-pharyngeal  joints  and  the  elbow-joint. 

superior  radio-ulnar,  atlanto-axial  joint. 

Condyloid, — the  wrist-joint. 

Reciprocal  Reception, — the  carpo-metacarpal  joint  of  the  thumb. 

Enarthrosis, — the  hip-  and  shoulder-joints. 

Arthrodia, — the  carpal  and  tarsal  articulations. 

Varieties  of  Motion  in  Joints  are  4 in  number,  viz. — gliding,  angular 
movement  (including  adduction,  abduction,  flexion  and  extension),  circum- 
duction and  rotation.  These  movements  are  often  more  or  less  combined 
in  the  various  joints. 

Structures  entering  into  the  formation  of  Joints  are  5,  viz., — the 
articular  lamella  of  bone,  cartilage,  fibro-cartilage,  ligaments  and  synovial 
membrane. 

Articular  Lamella  of  .Sowe— differs  from  ordinary  bone  tissue  in  being  more 
dense,  containing  no  Haversian  canals  nor  canaliculi,  and  having  larger 
lacunae. 

Cartilage, — a non-vascular  structure,  is  divisible  into  temporary  and 
permanent  varieties.  The  first  forms  the  original  frame-work  of  the 
skeleton,  and  becomes  ossified.  Permanent  cartilage  is  not  prone  to  os- 
sification, and  is  divided  into  4 groups, — Articular,  covering  the  ends  of 
bones  in  joints;  Inter  articular,  between  the  bones  in  a joint;  Costal, 
forming  part  of  the  skeleton;  and  Memhraniform.  According  to  its 
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minute  structure,  cartilage  is  divided  into  Hyaline  Cartilage,  White 
Fihro-cartilage  and  Yellow  or  Elastic  Fihro -cartilage. 

Fibro -cartilages, — in  joints  and  osseous  grooves  are  of  the  white  variety  and 
may  be  arranged  in  4 groups,  the — Inter  articular  (menisci),  separating 
the  bones  of  a joint;  Connecting,  binding  bones  together;  Circum- 
}erential,  deepening  cavities;  Stratiform,  lining  grooves. 

Ligaments — are  bands  of  white  fibrous  tissue,  except  the  ligamenta  sub- 
flava  and  the  ligamentum  nuchae,  which  consist  entirely  of  yellow  elastic 
tissue. 

Synovial  Membranes — secrete  the  synovia,  a viscid,  glairy  fluid,  and  re- 
semble the  serous  membranes  in  structure.  They  are  Articular,  lubri- 
cating joints;  Bursal,  forming  closed  sacs  (bursae)  interposed  between 
surfaces  which  move  upon  each  other;  Vaginal,  ensheathing  tendons. 

ARTICULATIONS  OF  THE  TRUNK. 

The  Vertebral  Articulations  are  formed  by  the  adjacent  surfaces  of  the 
bodies  of  the  vertebrae  and  their  processes,  and  are  connected  by  the  following 
ligaments,  etc.- — 

Anterior  Common  Ligament  (i), — along  the  fronts  of  the  bodies. 

Posterior  Common  Ligament, — along 
the  backs  of  the  bodies. 

Ligamenta  Subflava, — connect  the 
laminae  of  adjacent  vertebrae. 
Capsular  (4), — surround  the  articular 
processes  and  are  lined  by  synovial 
membrane. 

Supraspinous  and  Inter-spinous, — 
connect  the  spinous  processes. 
Inter-transverse  (3),  — connect  the 
transverse  processes. 

Intervertebral  Substance, — in  lentic- 
ular disks  between  the  bodies  of  the  vertebrae,  from  the  axis  to  the 
sacrum. 

The  Atlanto-axial  Articulation  is  a double  arthrodia  or  gliding  joint 
between  the  articular  processes  and  a double  pivot  articulation  between  the 
atlas  and  the  odontoid  process.  It  has  6 ligaments  and  4 synovial  mem- 
branes, as  follows: — 

Anterior  2,  and  Posterior  i,  Atlanto-axial, — continuations  of  the  anterior 
and  posterior  common  spinal  ligaments. 
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Capsular  2, — surrounding  the  articular  surfaces,  each  lined  by  a synovial 
membrane. 

Transverse  Ligament, — divides  the  spinal  foramen  of  the  atlas  into  two 
portions,  stretching  across  between  the  tubercles  on  the  inner  sides  of 
the  articular  processes.  It  holds  the  odontoid  process  in  place,  having  a 
synovial  membrane  interposed.  Another  synovial  membrane  is  situated 
between  the  process  and  the  anterior  arch.  The  transverse  ligament 
sends  two  vertical  slips,  one  upward,  the  other  downward,  from  w'hich 
it  is  often  named  the  Crucijorm  Ligament. 

The  Occipito-antal  Articulation  is  a double  condyloid  formed  by  the 
condyles  of  the  occipital  bone  with  the 
superior  articular  surfaces  of  the  atlas, 
and  has  6 ligaments,  viz. — - 

A nterior  Occipito-atlantal  (a), — from  the 
anterior  margin  of  the  foramen  mag- 
num to  the  anterior  arch  of  the  atlas. 

Posterior  Occipito-atlantal , — from  the 
posterior  margin  of  the  foramen  mag- 
num to  the  posterior  arch  of  the  atlas. 

It  is  perforated  by  the  vertebral  and 
suboccipital  nerves. 

Lateral  2, — from  the  jugular  processes 

of  the  occipital  bone  to  the  bases  of  the  transverse  processes  of  the 
atlas. 

Capsular  2 {d), — around  the  articular  surfaces,  lined  by  synovial  mem- 
brane. 

The  Occipito-axial  Articulation  is  formed  by  the  occipital  bone  and  the 
odontoid  process  of  the  axis,  which  do  not  articulate  with  each  other  strictly, 
•but  are  connected  with  4 ligaments,  the — 

Occipito-axial  (i)  {Apparatus  Ligamejitosus  Colli), — a continuation  of  the 
posterior  common  spinal  ligament  to  the  basilar  process  of  the  occipital 
bone. 

Lateral  Occipito -odontoid  (5)  {Check  Ligaments)  2, — from  the  head  of  the 
odontoid  process  to  the  inner  sides  of  the  occipital  condyles. 

Middle  Odontoid  {Ligamentum  Suspensoriinn), — from  the  anterior  margin 
of  the  foramen  magnum  to  the  odontoid  apex. 

The  Temporo-mandibular  Articulation  is  a ginglymo-arthrodial  joint 
between  the  condyle  of  the  lower  jaw  and  the  anterior  part  of  the  glenoid 
cavity  of  the  temporal  bone.  It  has  2 synovial  membranes  with  an  inter- 
articular  fibro-cartilage  between  them,  and  4 ligaments,  viz. — 
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External  Lateral, — from  the  tubercle  of  the  zygoma  to  the  outer  side  of  the 
neck  of  the  condyle  of  the  lower  jaw. 

Internal  Lateral  {d), — from  the  spine  of  the 
sphenoid  to  the  margin  of  the  dental  fora- 
men. 

Stylo -mandibular  (/), — from  the  styloid  process 
of  the  temporal  bone  to  the  angle  and  poste- 
rior border  of  the  ramus  of  the  lower  jaw. 
Capsular  (c), — from  the  edge  of  the  glenoid 
cavity  and  the  eminentia  articularis  to  the 
neck  of  the  condyle  of  the  lower  jaw. 

Its  Nerves  are  derived  from  the  auriculo- 
temporal and  masseteric  branches  of  the 
inferior  maxillary.  Arteries  from  the  temporal  branch  of  the  external 
carotid. 

The  Costo-vertebral  Articulations  are  each  a double  arthrodia  be- 
tween the  head  of  the  rib  and  the  bodies  of  2 adjacent  vertebrae,  except  in  the 
ist,  loth,  iith,  and  12th  ribs,  which  are  each  a single  arthrodia,  as  they 
articulate  with  but  i vertebra  each.  Their  ligaments  are  3,  viz. — 

Anterior  Costo-vertebral  (2),  or  Stellate  Ligament, — consists  of  3 bundles, 
which  fasten  the  anterior  part  of  the  head  of  the  rib  to  the  intervertebral 
disk  and  the  2 adjacent  bodies. 

Inter-articular, — in  the  interior  of  the  joint,  from  the  crest  on  the  head  of 
the  rib  to  the  intervertebral  disk;  on  each  side  there  is  a separate  synovial 
membrane.  In  the  ist,  loth,  nth  and  12th  ribs  it  does  not  exist, 
hence  there  is  but  one  synovial  membrane. 

Capsular, — surrounding  the  articular  surfaces. 

The  Costo-transverse  Articulations  are  10  arthrodial  articulations 
between  the  tubercles  of  the  first  10  ribs  and  the  transverse  processes  of  the 
vertebrae  next  below.  Their  ligaments  are  4,  viz. — Anterior,  Middle  (inter- 
osseous) and  Posterior  Costo-transverse. 

The  Chondro-sternal  Articulations  are  7 in  number,  i of  which  (the 
first)  is  a synarthrodial  and  6 are  arthrodial  articulations,  between  the  costal 
cartilages  and  the  margin  of  the  sternum.  The  first  has  no  synovial  mem- 
brane, the  second  only  has  an  inter-articular  fibro-cartilage.  Each  has  4 
ligaments, — the  Anterior  and  Posterior  Chondro-sternal,  a Capsular,  and  an 
Inter  articular.  The  Chondro -xiphoid  Ligaments  connect  the  xiphoid  ap- 
pendix to  the  cartilage  of  the  6th  or  7th  rib. 

The  Costo-chondral  and  Interchondral  Articulations  connect  the 
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costal  cartilages  with  the  ribs  and  with  each  other  respectively.  With 
the  ribs  by  a depression  on  the  end  of  each  rib,  strengthened  by  the  blending 
together  of  the  periosteum  and  the  perichondrium.  The  6th,  7th  and  8th, 
and  sometimes  the  9th  and  loth  costal  cartilages  articulate  with  each  other 
by  their  borders  and  each  has  a Capsular  and  an  Inter  chondral  ligament, 
with  3 synovial  membranes  for  the  3 articulations  between  the  6th  and  the 
9th  cartilages. 

The  Ligaments  of  the  Sternum  are  an  Anterior  Steryial  and  a Posterior 
Sternal  ligament,  with  a layer  of  cartilage  between  the  manubrium  and  the 
gladiolus. 

The  Sacro-vertebral  Articulation  is  similar  to  the  other  vertebral  articu- 
lations, but  has  2 additional  ligaments  on  each  side,  the — 

Lumbosacral, — from  the  transverse  process  of  the  5th  lumbar  vertebra  to 
the  base  of  the  sacrum  laterally  and  anteriorly. 

Ilio-lumhar, — from  the  apex  of  the  transverse  processes  of  the  5th  lumbar 
vertebra  to  the  crest  of  the  ilium  in  front  of  the  sacro-iliac  articulation. 

The  Sacro-coccygeal  Articulation  is  an  amphiarthrodial  joint,  and  has 
4 ligaments,  viz. — 

Anterior  Sacro-coccygeal.  Lateral  Sacro-coccygeal. 

Posterior  Sacro-coccygeal.  Intcrarticular . 

Fihro -cartilage,  interposed  in  the  joint. 

The  Sacro-iliac  Articulation  is  an 

amphiarthrodial  joint,  formed  Iry  the 
lateral  surfaces  of  the  sacrum  and 
ilium.  Its  ligaments  on  each  side  are 
the — 

Anterior  Sacro-iliac. 

Posterior  Sacro-iliac  (8). 

Oblique  Sacro-iliac. 

The  Sacro-ischiatic  Articulation 

is  an  amphiarthrosis  between  the  sac- 
rum and  the  ischium.  Its  ligaments 
convert  the  sacro-sciatic  notches  into 
foramina,  the  greater  notch  (5)  be- 
ing crossed  by  the  lesser  ligament, 
the  lesser  notch  (6)  by  the  greater 
ligament.  These  foramina  are  de- 
scribed on  page  19  ante. 

Great  Sacro-sciatic  Ligamcyit  (13), — from  the  posterior  inferior  spine  of  the 
5 
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ilium  and  the  ])OSterior  surfaces  and  margins  of  the  sacrum  and  coc- 
cyx (2),  to  the  inner  margin  of  the  tuberosity  (4)  and  the  ascending 
ramus  (14)  of  the  ischium,  the  latter  portion  being  known  as  the  Falci- 
jorm  Ligament. 

Lesser  Sacro-sciatic  Ligament  (15), — from  the  margins  of  the  sacrum  and 
coccyx,  into  the  spine  of  the  ischium  (16). 

The  Pubic  Articulation  or  Symphysis  Pubis,  is  an  amphiarthrodial 
joint  formed  by  the  junction  of  the  two  pubic  bones  with  each  other.  It  has 
an  interpubic  disk  and  4 ligaments,  the — 

Anterior  Pubic.  Posterior  Pubic.  Superior  Pubic. 

Sub-pubic,  forming  a fibrous  arch  between  the  rami. 


ARTICULATIONS  OF  THE  UPPER  EXTREMITY. 

The  Sterno-clavicular  Articulation  is  an  arthrodial  joint,  formed  by 
the  sternal  end  of  the  clavicle  with  the  sternum  and  the  cartilage  of  the  ist 
rib.  It  has  an  interarticular  fibro-cartilage,  2 synovial  membranes  and  5 
ligaments,  the— 

Anterior  Sterno-clavicular.  Interdavicular. 

Posterior  Sterno-clavicular . Costo-clavicular  or  Rhomboid. 

Ca  psular. 

The  Acromio-clavicular  Articulation  is  an  arthrodial  joint,  formed  by 
the  outer  extremity  of  the  clavicle  and  the  acromion  process  of  the  scapula. 
It  fre([uently  has  an  interarticular  fibro-cartilage  and  2 synovial  membranes 
(usually  but  i is  present).  It  has  3 ligaments,  the — 

Su perior  A cromio-clavicidar  ( i ) . Coraco-clavicular  (2)  j Trapezoid,  externally. 
Inferior  Acromio-clavicular . divided  into — (Conoid,  internally. 

Proper  Ligaments  of  the  Scapula  are  2,  the  Coraco-acromial,  and  the 
Transverse,  as  follows; — 

Coraco-acromial  (3),— completes  the  vault  partially  formed  by  the  coracoid 
and  acromion  processes  over  the  head  of  the  humerus. 

Transverse  (4), — from  the  base  of  the  coracoid  process  to  the  margin  of  the 
suprascapular  notch,  converting  it  into  a foramen  for  the  suprascapular 
nerve. 

The  Shoulder-joint  is  an  enarthrodial  or  ball-and-socket  joint,  formed 
by  the  head  of  the  humerus  and  the  glenoid  cavity  of  the  scapula.  It  has  a 
Synovial  Membrane  which  is  reflected  ujion  the  tendons  of  the  biceps,  sub- 
scapularis,  and  infraspinatus  muscles,  and  communicates  with  bursie  be- 
neath the  2 latter  tendons.  Its  Arteries  are  derived  from  the  anterior  and 
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posterior  circumflex  and  the  suprascapular  ; its  Nerves  from  the  circumflex 
and  the  suprascapular.  It  has  3 ligaments,  the — 

Capsular  (5),  from  the  margin  of  the  Fig.  38. 

glenoid  cavity  to  the  anatomical  neck 
of  the  humerus;  has  3 openings  for  the 
reflexions  of  the  synovial  membrane 
over  the  tendons. 

Coraco-humeral  (6),  intimately  united 
with  the  capsular,  extends  from  the 

• coracoid  process  to  the  greater  tuber- 
osity of  the  humerus. 

Glenoid,  a fibro-cartilaginous  ring,  contin- 
uous above  with  the  tendon  of  the  long 
head  of  the  biceps  (7),  and  attached 
around  the  margin  of  the  glenoid  cavity 
in  order  to  deepen  the  articular  surface. 

The  Elbow-joint  is  a 
ginglymus  or  hinge  ar- 
ticulation, formed  by 

the  lower  end  of  the  humerus  with  the  greater  sigmoid 
cavity  of  the  ulna  (2)  and  the  head  of  the  radius  (3). 
Its  Synovial  Membrane  is  reflected  over  the  ligaments, 
and  dips  down  between  the  surfaces  of  the  superior 
radio-ulnar  articulation.  Its  Arteries  are  derived  from 
the  anastomotica  magna,  brachial,  radial,  ulnar,  and 
interosseous  recurrent,  superior  and  inferior  profunda 
arteries.  Its  Nerves  are  branches  of  the  ulnar,  the 
musculo-cutaneous  and  the  median.  It  has  4 ligaments, 
the — 

Anterior, — from  the  internal  condyle  (7)  and  anterior 
surface  of  the  humerus  to  the  orbicular  ligament 
of  the  radius  and  the  coronoid  process  of  the  ulna. 
Posterior  (6), — from  the  posterior  surface  of  the  hu- 
merus to  the  olecranon  process  of  the  ulna. 

External  Lateral  (4), — from  the  external  condyle  of 
the  humerus  to  the  orbicular  ligament  of  the  radius. 
Internal  Lateral, — from  the  internal  condvle  of  the 
humerus  (7)  to  the  coronoid  and  olecranon  pro- 
cesses of  the  ulna. 

The  Radio-ulnar  Articulations  are  3 in  number,  as  follows; — 
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Superior  radio-ulnar  articulation — is  a trochoid  or  pivot-j  )int, 
formed  by  the  head  of  the  radius  and  the  lesser  sigmoid  cavity  of  the  ulna. 
Its  synovial  membrane  is  a continuation  of  that  in  the  elbow-joint.  It  has 
only  one  ligament,  the — 

Orbicular  Ligament  (5), — forms  four-fifths  of  a circle  and  surrounds  the 
neck  of  the  radius.  It  is  attached  to  the  margins  of  the  lesser  sigmoid 
cavity  of  the  ulna,  and  to  the  e.xternal  lateral  ligament  of  the  elbow- 
joint. 

Middle  radio-ulnar  articulation — is  formed  by  the  shafts  of  the 
radius  and  ulna,  which  do  not  touch  each  other,  but  are  connected  by  2 liga- 
ments, as  follows; — 

Oblique  Ligament, — from  the  tubercle  at  the  base  of  the  coronoid  process 
of  the  ulna  to  the  shaft  of  the  radius. 

Interosseous  Membrane  (o), — obliquely  downward  from  the  interosseous 
ridge  on  the  radius  to  that  on  the  ulna.  Through  the  interval  between 
its  upper  border  and  the  oblique  ligament,  the  posterior  interosseous 
vessels  pass. 

Inferior  radio-ulnar  articulation — is  a pivot-joint,  formed  by  the 
head  of  the  ulna  and  the  sigmoid  cavity  of  the  radius.  Its  Synovial  Mem- 
brane (membrana  sacciformis)  is  very  loose,  and  sometimes  communicates 
with  that  of  the  wrist-joint  through  an  opening  in  the  triangular  fibro -cartilage 
which  separates  the  head  of  the  ulna  from  the  wrist-joint,  and  acts  as  one  of 
the  ligaments  of  this  articulation,  which  are  3,  viz. — 

Anterior  Radio-ulnar.  Posterior  Radio-ulnar 

Inter  articular  Fibro -car  til  age. 

The  Radio-carpal  Articulation,  or  Wrist-joint,  is  a condyloid  articula- 
tion formed  by  the  lower  end  of  the  radius  and  the  triangular  fibro-cartilage 
with  the  scaphoid,  semilunar,  and  cuneiform  bones  of  the  carpus.  Its 
Arteries  are  the  anterior  and  posterior  carpal  from  both  the  radial  and  ulnar, 
the  anterior  and  posterior  interosseous  and  ascending  branches  from  the 
deep  palmar  arch.  Its  Nerves  arc  derived  from  the  ulnar  and  posterior 
interosseous.  It  is  lined  by  a synovial  membrane,  and  is  connected  by  a 
capside,  which  is  divided  into  the  following-named  4 ligaments,  the— 

External  Lateral  (radio-carpal).  Anterior  Ligament. 

Internal  Lateral  (ulno-carpal).  Posterior  Ligament. 

The  Carpal  Articulations  are  in  3 sets, — between  the  bones  of  the 
first  row,  between  the  bones  of  the  second  row,  between  the  2 rows  of 
bones  with  each  other. 

The  scaphoid,  semilunar,  and  cuneiform  bones  are  connected  together 
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by  Dorsal,  Palmar  and  2 Interosseous  Ligaments.  The  pisiform  bone 
has  a separate  capsular  ligament  and  synovial  membrane  and  2 Palmar 
Ligaments  connecting  it  with  the  unciform  and  the  5th  metacarpal. 

The  4 bones  of  the  second  row  are  connected  together  by  Dorsal, 
Palmar  and  3 Interosseous  Ligaments . 

The  two  rows  of  bones  are  united  to  each  other  by  Dorsal,  Palmar,  and 
2 Lateral  Ligaments,  the  last  named  being  continuous  with  the  lateral 
ligaments  of  the  wrist-joint. 

The  Carpo- metacarpal  Articulations.  That  of  the  thumb  with'  the 
trapezium  is  a joint  of  reciprocal  reception,  and  has  a Capsidar  Ligament 
and  a separate  synovial  membrane.  The  4 inner  metacarpal  bones  form  4 
arthrodial  joints  with  the  adjacent  carpal  bones  by  6 Dorsal,  8 Palmar,  and  2 
Interosseous  Ligaments,  irregularly  disposed. 

The  Synovial  Membranes  of  the  Wrist  are  5 in  number,  and  are  situated 
as  follows; — 

The  First,  or  Memhrayia  Sacciformis, — between  the  head  of  the  ulna,  the 
sigmoid  cavity  of  the  radius,  and  the  triangular  interarticular  fibro- 
cartilage. 

The  Second, — between  the  lower  end  of  the  radius,  the  triangular  fibro- 
cartilage,  and  the  scaphoid,  semilunar,  and  cuneiform  bones  of  the 
carpus. 

The  Third, — between  all  the  carpal  bones  except  the  pisiform  and  be- 
tween the  bases  of  the  inner  4 metacarpal  bones;  but  it  extends  only 
halfway  into  the  2 intervals  between  the  3 proximal  bones  of  the  carpus. 

The  Fourth, — between  the  trapezium  and  the  metacarpal  bone  of  the 
thumb. 

The  Fifth, — between  the  cuneiform  and  pisiform  bones. 

The  Metacarpo-metacarpal  Articulations.  The  4 inner  metacarpal 
bones  are  connected  together  at  their  bases  by  Dorsal,  Palmar,  and  Inter- 
osseous Ligaments,  and  at  their  digital  extremities  by  the  Transverse  Liga- 
ment, a narrow  fibrous  band  which  crosses  them  anteriorly. 

Remaining  Articulations  of  the  Hand.  The  metacarpo-phalangeal 
are  condyloid  joints  formed  by  the  rounded  heads  of  the  metacarpal  bones 
and  the  shallow  cavities  in  the  extremities  of  the  first  phalanges.  The  pha- 
langeal articulations  are  ginglymus  joints.  Both  sets  have  for  each  joint  an 
A nterior  and  2 Lateral  Ligaments,  the  former  being  lined  each  with  a svnovial 
membrane.  There  are  no  posterior  ligaments  to  these  articulations,  the 
extensor  tendons  of  the  hand  supplying  their  places. 


70 


HUMAN  ANATOMY. 


ARTICULATIONS  OF  THE  LOWER  EXTREMITY. 

The  Hip-joint  is  a true  enarthrodial  or  ball-and-socket  articulation, 
formed  by  the  head  of  the  femur  with  the  acetabulum  of  the  os  innominatum. 
Its  Synovial  Membrane  is  extensive,  investing  most  of  the  head  and  neck  of 
the  femur,  the  capsular,  cotyloid  and  teres  ligaments,  and  the  cavity  of  the 
acetabulum.  Its  Arteries  are  derived  from  the  obturator,  sciatic,  internal 
circumflex,  and  gluteal.  Its  Nerves  are  branches  from  the  sacral  plexus, 
great  sciatic,  obturator,  and  accessory  obturator.  It  has  5 ligaments,  as 
follows;  the — 

Capsular, — from  the  margin  of  the  acetabulum  and  the  transverse  liga- 
ment into  the  base  of  the  neck  of  the  femur  above,  the  anterior  inter- 
trochanteric line  in  front,  and  to  the  middle  of  the  neck  of  the  bone, 
behind.  Superadded  to  and  strengthening  it  are  3 auxiliary  bands,  the 
fibres  of  which  form  part  of  the  capsule, — the  ilio-femoral  (described 
below),  the  iscliio-jeynoral  and  the  pectmeo-femoral  bands. 

Ilio-jenioral  or  Y -ligament, — from  the  anterior  inferior  spine  of  the  ilium, 
into  the  anterior  inter-trochanteric  line  by  two  fasciculi.  It  is  a dissected 
portion  of  the  capsular  ligament  which  is  very  strong  anteriorly. 

Ligamcntiim  Teres, — from  a depression  on  the  head  of  the  femur  into  the 
margins  of  the  cotyloid  notch  of  the  acetabulum  and  into  the  transverse 
ligament,  by  two  fasciculi. 

Cotyloid, — a fibro-cartilaginous  band  surrounding  the  margin  of  the 
acetabulum  in  order  to  deepen  its  cavity. 

Transverse, — that  part  of  the  cotyloid  ligament  “which  crosses  over  the 
cotyloid  notch  converting  it  into  a foramen. 

The  Knee-joint  is  a complicated  articulation,  formed  by  the  condyles  of 
the  femur  with  the  head  of  the  tibia  and  the  patella  in  front.  It  consists  of 
3 articulations  in  one;  those  between  the  condyles  of  the  femur  and  the 
tuberosities  of  the  tibia  are  condyloid  joints,  while  that  between  the  patella 
and  the  femur  is  partly  arthrodial.  Its  Synovial  Membrane  is  the  largest  in 
the  body,  being  reflected  for  2 or  3 inches  over  the  anterior  surface  of  the 
femur,  where  it  is  supported  by  the  subcrureus  muscle;  also  over  its  con- 
dyles, the  patella,  semilunar  cartilages,  crucial  ligaments,  and  the  head  of  the 
tibia;  and  it  is  prolonged  through  an  opening  in  the  capsular  ligament  be- 
neath the  tendon  of  the  popliteus.  Its  Arteries  are  derived  from  the  anasto- 
motica  magna,  the  articular  branches  of  the  popliteal,  the  recurrent  branches 
of  the  anterior  tibial  and  the  external  circumflex  of  the  profunda.  Its  Nerves 
are  derived  from  the  obturator,  anterior  crural,  external  and  internal  pop- 
liteal. It  has  14  ligaments,  of  which  6 are  external  and  8 internal,  as  follows : — 

Anterior,  or  Ligamcntiim  Pa  teller, — is  the  central  portion  of  the  common 
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tendon  of  the  extensor  muscles  of  the  thigh,  continued  from  the  patella 
to  the  tubercle  of  the  tibia  (9  Fig.  41). 

Posterior  or  Li  game  n turn  Winslowii  (i), — from 
the  upper  margin  of  the  intercondyloid  notch 
of  the  femur  to  the  posterior  margin  of  the 
head  of  the  tibia,  being  partly  derived 
from  the  tendon  of  the  semimembranosus 
muscle  (2). 

Internal  Lateral  (5), — from  the  internal  condyle 
of  the  femur  to  the  inner  tuberosity  of  the  tibia 
and  the  internal  semilunar  cartilage. 

External  Lateral  2,- — from  the  external  condyle  of 
the  femur  to  the  head  of  the  fibula.  These 
ligaments  are  a Long  (6)  anteriorly  and  a 
Short  (7)  posteriorly,  separated  by  the  tendon 
of  the  biceps. 

Capsular, — is  a thin  but  very  strong  membrane, 

which  fills  in  the  intervals  left  between  the  preceding  ligaments  and  is 
inseparably  connected  with  them. 

The  Internal  Ligaments  are  as  follows: — 

Anterior  Crucial  (2), — from  the  depression  in  front  of  the  spine  of  the  tibia 
to  the  inner  side  of  the  outer  condyle  of  the  femur. 

Posterior  Crucial  (3), — from  the  depression  behind  the  spine  of  the  tibia 

and  the  popliteal  notch,  to  the  outer  side  of  the 
in7ier  condyle  of  the  femur,  [d'o  remember  the 
positions  and  insertions  of  these  crucial  ligaments, 
let  the  student  cross  his  index  fingers  over  each 
knee  in  succession;  when  over  the  right  knee 
placing  the  right  finger  in  front,  when  over  the 
left  knee  the  left  finger  in  front.  The  posi- 
tions of  the  fingers  will  in  each  case  corre- 
spond with  those  of  the  respective  crucial  liga- 
ments.] 

Semilunar  Fihro-cartilages  2, — external  (7)  and 
internal  (6),  are  situated  between  the  articular 
surfaces,  and  attached  to  the  depressions  in  front 
and  behind  the  sjiine  of  the  tibia.  The  external 
one  forms  nearly  an  entire  circle  and  gives  off 
posteriorly  a strong  fasciculus,  the  ligament  o) 
Wrisherg,  which  is  inserted  into  the  inner  condyle  of  the  femur. 
Transverse  (4), — is  a connecting  s’ip  between  the  semilunar  fibro-cartilages 
anteriorlv. 


Fu;.  41. 
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Coronary  (7), — are  short  bands  connecting  the  outer  margins  of  the  fibro- 
cartilages  with  the  margin  of  the  head  of  the  tibia. 

Ligamentiim  Mucosum, — is  a triangular  fold  of  the  syno\dal  membrane 
which  at  the  lower  border  of  the  patella  is  given  off  to  the  intercondyloid 
notch  of  the  femur. 

Ligamenta  Alaria, — are  two  fringe-like  folds  on  the  sides  of  the  ligamentum 
mucosum,  and  are  attached  to  the  semilunar  cartilages. 

BurscB, — in  the  vicinity  of  this  joint  are  12  in  number;  3 in  front,  4 on  the 
outer  side,  and  5 on  the  inner  side.  Some  of  these  are  expansions  from 
others,  some  often  communicate  with  the  joint,  and  some  are  only  occa- 
sionally present.  That  between  the  patella  and  the  skin  is  the  one 
implicated  in  the  affection  called  “house-maid’s  knee.” 

The  Tibio-fibular  Articulations  are  3 in  number,  as  follows,  viz. — 

Superior  tibio-fibular  articulation,  is  an  arthrodial  joint,  formed  by 
the  contiguous  surfaces  of  the  bones.  It  has  a Synovial  Membrane  which  is 
sometimes  continuous  with  that  of  the  knee-joint,  and  3 ligaments,  the — 

Capsular, — a membranous  bag  surrounding  the  joint  and  much  thicker 
in  front  than  behind. 

Anterior  and  Posterior  Superior  Tihio-fibular  (10), — which  .connect  the 
head  of  the  fibula  with  the  outer  tuberosity  of  the  tibia. 

Middle  tibio-fibular  articulation.  The  shafts  of  these  bones  do  not 
touch  each  other,  but  are  connected  by  an  Interosseous  Membrane  extending 
between  their  contiguous  lx)rders,  and  perforated,  above  for  the  anterior 
tibial  vessels,  below  for  the  anterior  peroneal  vessels. 

Inferior  tibio-fibular  articulation,  is  an  amphiarthrodial  joint,  of 
the  subdivision  syndesmosis,  and  is  formed  by  the  contiguous  rough  surfaces 
on  the  lower  ends  of  these  bones.  Its  Synovial  Membrane  is  derived  from 
that  of  the  ankle-joint,  and  it  has  4 ligaments,  the — 

Inferior  Interosseous, — continuous  with  the  interosseous  membrane. 

Afiterior  and  Posterior  Inferior  Tibio-fibular, — from  the  margins  of  the  ex- 
ternal malleolus  to  the  front  and  back  of  the  tibia. 

Transverse, — posteriorly  between  the  2 malleoli. 

The  Ankle-joint  is  a ginglymus  or  hinge-joint  articulation,  formed  by  the 
lower  ends  of  the  tibia  and  fibula  and  their  malleoli,  with  the  astragalus.  Its 
Synovial  Membrane  is  prolonged  upward  between  the  tibia  and  fibula  for  a 
short  distance.  Its  Arteries  are  derived  from  the  malleolar  branches  of  the 
anterior  tibial  and  peroneal  arteries;  and  its  Nerves  from  the  anterior  and 
posterior  tibial  nerves.  It  has  4 ligaments;  the — 

Anterior, — connecting  the  anterior  margins  of  the  tibia  and  astragalus. 


ARTICULATIONS  OF  THE  LOWER  EXTREMITY. 


Posterior, — a very  thin  band  of  transverse  fibres,  connecting  the  posterior 
margins  of  the  tibia  and  astragalus. 

Internal  Lateral  or  Deltoid  Ligament, — from  the  internal  malleolus  to  the 
3 adjacent  tarsal  bones. 

External  Lateral, — by  anterior,  posterior  and  middle  fasciculi,  from  the 
external  malleolus  to  the  astragalus  and  os  calcis. 

The  Tarsal  Articulations  are  connected  by  the  following-named  liga- 
lents,  viz.  the — 

Calcaneo-astragaloid  3,  external,  internal  and  posterior, — connecting  the 
os  calcis  with  the  astragalus. 

Calcaneo-cuhoid  4,  superior,  internal,  long  and  short, — connecting  the 
os  calcis  with  the  cuboid. 

Calcaneo-navicidar  2,  superior  and  inferior, — connecting  the  os  calcis 
with  the  scaphoid  or  navicular  bone. 

Astragalo-navicular,  superior, — connecting  the  astragalus  with  the  scaph- 
oid or  navicular  bone. 

Dorsal  and  Plantar  Ligaments, — connecting  the  scaphoid  with  the  three 
cuneiform  and  with  the  cuboid,  the  three  cuneiform  with  each  other,  and 
the  external  cuneiform  with  the  cuboid. 

Interosseous  Ligaments, — connecting  the  os  calcis  with  the  astragalus,  the 
scaphoid  with  the  cuboid,  the  cuneiform  bones  with  each  other,  and  the 
external  cuneiform  with  the  cuboid. 

Nerves.  All  the  joints  of  the  tarsus  are  supplied  by  the  anterior  tibia! 
nerve. 

The  Tarso- metatarsal  Articulations  are  5 arthrodial  joints  formed  by 
the  bases  of  the  metatarsal  bones  with  the  adjacent  bones  of  the  tarsus,  the 
2d  metatarsal  bone  articulating  with  all  3 cuneiform  in  the  recess  formed  by 
the  shortness  of  the  second  cuneiform.  They  are  united  by  Dorsal,  Plantar, 
and  3 Interosseous  Ligaments.  The  2d  metatarsal  bone  has  3 dorsal  liga- 
ments, I from  each  cuneiform  bone.  The  interosseous  ligaments  pass  from 
the  2d  and  3d  metatarsal  bones  to  the  internal  and  external  cuneiform. 

Synovial  Membranes  of  the  Tarsus  and  Metatarsus  are  6 in  number, 
and  are  situated  as  follows,  viz. — 

First, — between  the  os  calcis  and  the  astragalus,  behind  the  interosseous 
ligament. 

Second, — between  the  same  bones  in  front  of  the  interosseous  ligament, 
also  between  the  astragalus  and  the  scaphoid. 

Third, — between  the  os  calcis  and  the  cuboid. 

Fourth, — between  the  scaphoid  and  the  3 cuneiform  bones,  running  back- 
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ward  between  the  scaphoid  and  the  cuboid,  forward  between  the  cunei- 
form bones,  between  the  external  cuneiform  and  the  cuboid,  between 
the  middle  and  external  cuneiform  and  the  bases  of  the  2d  and  3d 
metatarsal,  passing  also  between  the  bases  of  these  bones  and  the  4th 
metatarsal. 

Fifth, — between  the  internal  cuneiform  and  the  base  of  the  ist  metatarsal 
bone. 

Sixth, — between  the  cuboid  and  the  4th  and  5th  metatarsal  bones,  also 
running  forward  between  their  bases. 

The  Metatarso- metatarsal  Articulations.  The  metatarsal  bones  are 
connected  together,  except  the  first,  at  their  bases  by  Dorsal,  Plantar,  and 
Interosseous  Ligaments.  The  base  of  the  first  metatarsal  is  not  connected 
with  the  base  of  the  second  by  any  ligaments,  resembling  the  thumb  in  this 
respect. 

Remaining  Articulations  of  the  Foot.  The  metatarso-phalangeal 
and  the  phalangeal  articulations  are  similar  to  those  in  the  hand,  each  having 
a Plantar  and  2 Lateral  Ligajnents.  The  extensor  tendons  of  the  foot  supply 
the  places  of  the  posterior  ligaments. 


THE  MUSCLES  AND  EASCItE. 

The  Muscles  arc  the  active  organs  of  locomotion,  formed  of  bundles  of 
reddish  fibres  endowed  with  the  property  of  shortening  themselves  upon 
irritation,  which  is  called  muscular  contractility,  and  chemically  consisting 
of  75  per  cent,  of  water,  20  of  proteids,  2 of  fat,  i of  nitrogenous  extractives 
and  carbohydrates,  and  2 per  cent,  of  salts,  mainly  potassium  phosphate  and 
carbonate. 

The  Muscles  are  divided  into  2 great  classes, — Voluntary,  Striped, 
or  Muscles  of  animal  life,  comprise  those  which  are  under  the  control  of  the 
will  Involuntary,  Unstriped,  or  Muscles  of  organic  life,  are  those  which 
are  not  under  the  control  of  the  will. 

Voluntary  Muscular  Fibre  consists  of  fascicidi  enclosed  in  a delicate 
web,  the  perimysium,  connected  together  by  a delicate  connective  tissue,  the 
endomysium,  aggregated  into  muscular  fibres,  from  inch  to  inch  in 
diameter,  which  are  enclosed  in  tubular  sheaths,  the  sarcolemma,  and  are 
marked  by  fine  stria;  passing  around  them  transversely  or  somewhat  ob- 
liquely. The  fasciculi  are  formed  of  longitudinal  fibrillcT  or  sarcostyles, 
made  up  of  successive  portions  called  sarco^ieres,  each  of  which  consists  of  a 
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central  dark  part,  the  sarcous  element,  and  a clear  layer  which  is  most  visi- 
ble when  the  fibre  is  extended  (Schafer). 

Involuntary  Muscular  Fibre  is  made  up  of  spindle-shaped  cells,  the 
contractile  fibre-cells,  averaging  inch  long  and  inch  broad,  collected 

into  bundles  and  held  together  by  a cement-like  substance.  The.se  are  aggre- 
gated into  larger  bundles  or  flattened  bands,  bound  together  by  ordinary 
connective  tissue.  Involuntary  muscular  fibres  are  found  m the  walls  of  the 
alimentary  canal,  in  the  posterior  wall  of  the  trachea,  in  the  bronchi,  the 
ducts  of  certain  glands,  in  the  ureters,  bladder,  urethra,  genitalia  of  both 
sexes,  walls  of  all  arteries  and  most  veins  and  lymphatics,  in  the  iris  and 
ciliary  muscle,  and  in  the  skin. 

Tendons  and  Aponeuroses.  Tendons  are  white,  glistening  cords  or 
bands  formed  of  white  fibrous  tissue  almost  entirely,  have  few  vessels  and  no 
nerves  in  the  smaller  ones.  They  serve  to  connect  the  muscles  with  the 
structures  on  which  they  act.  Aponeuroses  are  fibrous  membranes,  of  similar 
structure  and  appearance,  and  serve  the  same  purpose. 

Fasciae  are  laminae  of  variable  thickness  which  invest  {fascia,  a bandage) 
the  softer  structures.  The  superficial  fascia  is  composed  of  fibro-areolar 
tissue,  and  is  found  beneath  the  skin  over  almost  the  whole  body.  The  deep 
fascia  is  of  aponeurotic  structure,  dense,  inelastic,  and  fibrous,  ensheathing 
the  muscles  and  affording  some  of  them  attachment,  also  enclosing  the 
vessels  and  nerves,  and  binding  down  the  whole  into  a shapely  mass. 

Muscles  are  attached  to  the  periosteum  and  perichondrium  of  bone  and 
cartilage,  to  the  subcutaneous  areolar  tissue,  and  to  ligaments.  In  the  latter 
case  only  are  their  tendons  in  direct  contact  with  the  tissue  on  which  they  are 
to  act. 

Double-bellied  Muscles  are  5 in 'number,  the — occipito-frontalis,  bi- 
venter cervicis,  digastric,  omo-hyoid,  and  the  diaphragm.^ 

MUSCLES  OF  THE  HEAD. 

Cranial  Region. 

Occipito-frontalis  (a), — arises  from  the  external  two-thirds  of  the  superior 
curved  line  of  the  occipital  bone  and  the  mastoid  process  of  the  temporal; 
also  from  the  pyramidalis  nasi,  corrugator  supercilii,  and  orbicularis  pal- 
pebrarum fibres;  and  is  inserted  into  an  aponeurosis  or  “galea  capitis,” 
which  covers  the  vertex  of  the  skull.  Action,  chiefly  as  a muscle  of  facial 
expression.  Nerves,  the  frontal  portion  by  the  facial  nerve,  the  occipital 
portion  by  the  posterior  auricular  branch  of  the  facial. 
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Auricular  Region. 

Attrahens  Auriculam, — from  the  lateral  cranial  aponeurosis:  into  the  helix 
of  the  ear  anteriorly.  Action^  to  draw  the  pinna  forward.  Nerve,  tem- 
poral branch  of  the  facial. 

Attollens  Auriculam, — jrom  the  occipito-frontalis  aponeurosis;  mto  the 
pinna  of  the  ear  superiorly.  Action,  to  raise  the  pinna.  Nerve,  temporal 
branch  of  the  facial. 

Retrahens  Auriculam, — -/row  the  mastoid  process  of  the  temporal  bone; 
into  the  concha.  Action,  to  retract  the  pinna.  Nerve,  posterior  auricular 

branch  of  the  facial. 

‘ . Palpebral  Region. 

Orbicularis  Palpebrarum, — from  the  internal  angular  process  of  the  frontal 
bone,  the  nasal  process  of  the  superior  maxillary,  and  the  borders  of  the 
tendo  oculi;  into  the  skin  of  the  eyelids,  forehead,  temple,  and  cheek, 
blending  with  the  occipito-frontalis  and  the  corrugator  supercilii.  Action, 
to  close  the  eyelids.  Nerve,  facial;  perhaps  by  the  3d  nerve. 

Corrugator  Supercilii, — from  the  inner  end  of  the  superciliary  ridge  of  the 
frontal  bone:  into  the  orbicularis  palpebrarum.  Action,  to  draw  eyebrow 
downward  and  inward.  Nerve,  facial;  perhaps  by  the  3d  nerve. 

Tensor  Tarsi  (Horner’s  muscle), — from  the  crest  of  the  lachrymal  bone: 

into  the  tarsal  cartilages  by 
two  slips.  Action,  to  com- 
press the  puncta  lachrymalia 
against  the  globe  of  the  eye, 
and  to  compress  the  lachry- 
mal sac  Nerve,  facial;  per- 
haps by  the  3d  nerve. 

Orbital  Region. 

Levator  Palpebrae 

rioris  (9), — from  the  lesser 
wing  of  the  sphenoid:  into 
the  upper  tarsal  cartilage. 
Action,  to  lift  the  upper  lid. 
Nerve,  3d  cranial,  or  motor 
oculi. 

Rectus  Superior  (5), — from 
the  upper  margin  of  the 
optic  foramen  and  the  sheath  of  the  optic  nerve:  into  the  sclerotic  coat. 
Action,  to  rotate  the  eyeball  upward.  Nerve,  3d  cranial. 


Fig  42. 
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Rectus  Inferior  (4), — jroni  the  ligament  of  Zinn:  into  the  sclerotic  coat. 
Action,  to  rotate  the  eyeball  downward.  Nerve,  3d  cranial. 

Rectus  Internus  (3), — from  the  ligament  of  Zinn:  into  the  sclerotic  coat. 
Action,  fo  rotate  the  eyeball  inward.  Nerve,  3d  cranial. 

Rectus  Externus  (2), — by  2 heads,  the  upj)er  from  the  outer  margin  of  the 
optic  foramen,  the  lower  from  the  ligament  of  Zinn  and  a bony  process  at 
lower  margin  of  the  sphenoidal  fissure:  into  the  sclerotic  coat  Action,  to 
rotate  the  eyeball  outward.  Nerve,  6th  cranial,  or  abducens. 

Between  the  2 heads  of  the  external  rectus  pass  the  3d,  nasal  branch  of  the 
5th,  and  the  6th  cranial  nerves,  and  the  ophthalmic  vein. 

Obliquus  Oculi  Superior  (6), — from  about  a line  above  the  inner  margin  of 
the  optic  foramen,  its  tendon  passing  through  a pulley  (7)  near  the  internal 
angular  process  of  the  frontal  bone  and  thence  beneath  the  rectus  superior: 
into  the  sclerotic  coat  at  right  angles  to  the  insertion  of  the  rectus  sujierior. 
Action,  to  rotate  the  eyeball  on  its  antero-postcrior  axis.  Nerve,  4th 
cranial,  or  patheticus. 


Nasal  Region. 

Pyramidalis  Nasi  (c), — from  the 
occipito-frontalis ; into  the  compres- 
sor naris.  Action,  to  depress  the 
eyebrow.  Nerve,  facial. 

Levator  Labii  Superioris  Alaeque 
Nasi  {e), — from  the  nasal  process 
of  the  superior  maxillary  bone:  into 
the  cartilage  of  the  ala  of  the  nose 
and  into  the  upper  lip.  Action,  to 
elevate  the  upper  lip,  and  dilate  the 
nostril.  Nerve,  facial. 

Dilator  Naris  Anterior, — from  the 
cartilage  of  the  ala:  into  the  border 
of  its  integument.  Action,  to  dilate 
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Obliquus  Oculi  Inferior  (8), — from  the  orbital  plate  of  the  superior  maxil- 
lary: into  the  sclerotic  coat  below  the  insertion  of  the  external  rectus  and 
at  right  angles  thereto.  Action,  to 


rotate  the  eye  on  its  antero-poste- 
rior  axis.  Nerve,  3d  cranial. 


Fig  43. 


the  nostril.  Nerve,  facial. 


Dilator  Naris  Posterior, — from  the  nasal  notch  of  the  superior  maxillary 
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and  the  sesamoid  cartilages;  into  the  integument  at  the  margin  of  the 
nostril.  Action,  to  dilate  the  nostril.  Nerve,  facial. 

Compressor  Nasi  {d), — from  the  superior  maxillary  above  the  incisive  fossa: 
into  the  fibro -cartilage  of  the  nose,  being  continuous  with  its  fellow  and 
the  pyramidalis  nasi  aponeurosis.  Action,  to  dilate  the  nostril.  Nerve, 
facial. 

Compressor  Narium  Minor, — from  the  alar  cartilage:  into  the  skin  at  the 
end  of  the  nose.  Action,  to  dilate  the  nostril.  Nerve,  facial. 

Depressor  Alae  Nasi, — from  the  incisive  fossa  of  the  superior  maxillary:  into 
the  septum  and  ala  of  the  nose.  Action,  to  contract  the  nostril.  Nerve, 
facial. 

Superior  Maxillary  Region. 

Levator  Labii  Superioris  (/), — from  the  lower  margin  of  the  orbit:  into  the 
upper  lip.  Action,  to  elevate  the  lip.  Nerve,  facial. 

Levator  Anguli  Oris  {o) — from  the  canine  fossa  of  the  superior  maxillary: 
into  the  angle  of  the  mouth.  Action,  as  named.  Nerve,  facial. 

Zygomaticus  Major  {h), — from  the  malar  bone:  into  the  angle  of  the 
mouth.  Action,  to  raise  the  lip  outward.  Nerve,  facial. 

Zygomaticus  Minor  {g), — from  the  malar  bone  anteriorly;  into  the  angle  of 
the  mouth,  blending  with  the  levator  labii  superioris.  Action,  to  raise  the 
lip  outward.  Nerve,  facial. 

Inferior  Maxillary  Region. 

Levator  Labii  Inferioris  (w) — (Levator  Menti),  from  the  incisive  fossa  of 
the  inferior  maxillary  bone;  into  the  integument  of  the  chin.  Action,  as 
named.  Nerve,  facial. 

Depressor  Labii  Inferioris  (/)  (Quadratus  Menti), — from  the  external 
oblique  line  of  the  inferior  maxillary  bone:  into  the  lower  lip.  Action,  as 
named.  Nerve,  facial. 

Depressor  Anguli  Oris  (w)  (Triangularis  Menti), — from  the  external 
oblique  line  of  the  inferior  maxillary:  into  the  angle  of  the  mouth.  Action, 
as  named.  Nerve,  facial. 

Inter -MAXILLARY  Region. 

Orbicularis  Oris  {k), — by  accessory  fibres  (accessorii  orbicularis  superioris 
and  inferioris,  and  naso-labialis)  from  the  nasal  septum  and  the  superior 
and  inferior  maxillary  borders;  hito  the  buccinator  and  other  adjacent 
muscles,  forming  the  sphincter  of  the  mouth.  Action,  to  close  the  mouth. 
Nerve,  facial. 
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Buccinator  — jrom  the  posterior  alveolar  processes  of  both  the  maxillary 

bones  and  the  pterygo-maxillary  ligament:  into  the  orbicularis  oris,  ylc- 
iion.,  to  compress  the  cheeks.  Nerves,  facial,  and  the  buccal  branch  of  the 
inferior  maxillary. 

Risorius, — from  the  fascia  over  the  masseter  muscle:  into  the  angle  of  the 
mouth.  Action,  the  laughing  muscle.  Nerve,  facial. 

Temporo-mandihular  Region. 

Masseter  {i), — from  the  anterior  two-thirds  and  the  inner  surface  of  the 
zygoma  and  the  malar  process  of  the  superior  maxillary:  into  the  angle, 
ramus,  and  coronoid  process  of  the  lower  jaw.  Action,  to  raise  the  back 
part  of  the  lower  jaw;  a muscle  of  mastication.  Nerve,  inferior  maxillary. 

Temporal, — from  the  temporal  fossa  and  temporal  fascia;  into  the  coronoid 
process  of  the  inferior  maxillary.  Action,  to  bring  the  incisor  teeth  to- 
gether; the  biting  muscle.  Nerve,  inferior  maxillary. 

Pterygo-mandibular  Region. 

External  Pterygoid, — by  2 heads,  the  upper,  from  the  pterygoid  ridge  on  the 
greater  wing  of  the  sphenoid,  the  lower  from  the  external  pterygoid  plate, 
and  the  tuberosities  of  the  palate  and  superior  maxillary  bones:  into  a 
depression  in  front  of  the  condyle  of  the  inferior  maxillary,  and  the  inter- 
articular  fibro-cartilage.  Action,  to  draw  the  jaw  forward;  a triturating 
muscle  of  mastication.  Nerve,  inferior  maxillary. 

Between  the  two  heads  of  the  external  pterygoid  muscle  passes  the  internal 
maxillary  artery. 

Internal  Pterygoid, — from  the  pterygoid  fossa  of  the  sphenoid  bone,  and  the 
tuberosity  of  the  palate;  into  the  angle  and  inner  surface  of  the  ramus  of 
the  jaw,  as  high  as  the  dental  foramen.  Action,  raises  and  draws  for- 
ward the  lower  jaw;  a triturating  muscle  of  mastication.  Nerve,  inferior 
maxillary. 

MUSCLES  OF  THE  EAR. 

The  muscles  of  the  ear  include  those  of  the  pinna  and  those  of  the  tym- 
panum. The  former  are  divided  into  two  sets:  Extrinsic, — the  attra- 

hens,  attollens  and  retrahens  auriculam  (see  page  76);  and  the  Intrinsic,  as 

follows ; — 

Intrinsic  Muscles  of  the  Pinna 

Helicis  Major, — from  the  cauda  helicis:  into  the  anterior  border  of  the 
helix.  Nerve,  facial. 

Helicis  Minor, — an  oblique  fasciculus  which  covers  the  crus  helicis.  Nerve, 
facial. 
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Tragicus, — a short,  vertical  band  of  muscular  fibres,  on  the  outer  surface 
of  the  tragus.  Nerve,  facial. 

Antitragicus, — from  the  antitragus;  into  the  cauda  helicis  and  antihelix. 
Nerve,  facial. 

Transversus  Auriculae, — on  the  cranial  surface  of  the  pinna,  from  the  con- 
vexity of  the  concha;  into  the  prominence  corresponding  to  the  groove  of 
the  helix.  Nerve,  facial. 

Obliquus  Auriculae, — from  the  upper  and  back  part  of  the  concha;  into  the 
convexity  immediately  above  it.  Nerve,  facial 

• . Muscles  of  the  Tympanum. 

Tensor  Tympani,— /row  the  under  surface  of  the  petrous  portion  of  the  tem- 
poral bone,  the  cartilaginous  Eustachian  tube,  and  its  own  osseous  canal; 
into  the  handle  of  the  malleus.  Action,  to  draw  the  membrana  tympani 
inward  and  tense.  Nerve,  branch  from  otic  ganglion. 

Stapedius, — from  the  interior  of  the  pyramid,  through  the  orifice  at  its  apex; 
into  the  neck  of  the  stapes.  Action,  to  rotate  the  base  of  the  stapes  and 
compress  the  contents  of  the  vestibule.  Nerve,  tympanic  branch  of  the 
facial. 


MUSCLES  OF  THE  NECK. 

Superior  Cervical  Region. 

Platysma  Myoides, — from  the  fascia  covering  the  pectoral  and  deltoid 
muscles;  into  the  lower  jaw,  the  angle  of  the  mouth,  the  skin,  and  the 
cellular  tissue  of  the  face.  Action,  to  wrinkle  the  skin,  and  depress  the 
mouth.  Nerve,  facial. 

Sterno-cleido-mastoid  (ii),— by  two  heads  from  the  sternum  (12)  and  the 
clavicle  (13)  at  its  inner  third;  into  the  mastoid  process  of  the  temporal 
bone,  and  the  outer  half  of  the  superior  curved  line  of  the  occipital.  Ac- 
tion, to  depress  and  rotate  the  head.  Nerves,  spinal  accessory,  and  deep 
branches  of  the  cervical  plexus. 

Infra-hyoid  Region. 

Sterno-hyoid  (14), — from  the  posterior  surface  of  the  sternum  and  the 
sternal  end  of  the  clavicle;  into  the  body  of  the  hyoid  bone.  Action,  to 
depress  the  hyoid  bone.  Nerve,  a branch  from  the  communicating  loop 
between  the  descendens  and  communicans  hypoglossi. 

Sterno-thyroid  (15), — from  the  posterior  surface  of  the  sternum  and  the 
cartilage  of  the  1st  rib;  into  the  oblique  line  on  the  ala  of  the  thyroid  carti- 
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lage.  Action,  to  depress  the  thyroid ’cartilage.  Nerve,  a branch  from  the 
communicating  loop 
between  the  d e s - 
cendens  and  com- 
municans  hypoglossi. 

Thyro-hyoid  (i6), — 
from  the  oblique  line 
on  the  thyroid  carti- 
lage; into  the  body 
and  greater  cornu 
of  the  hyoid  bone. 

Action,  to  depress  the 
larynx  and  the  hyoid 
bone.  Nerve,  hypo- 
glossal. 

O mo-hyoid  (17,  18), — 
from  the  upper  border 
of  the  scapula  and 
the  transverse  liga- 
ment; into  the  body 

of  the  hyoid  bone.  It  has  a tendon  in  its  centre  which  is  bound  down 
to  the  clavicle  and  the  ist  rib  by  a loop  of  the  deep  cervical  fascia.  Action, 
to  depress  the  hyoid  bone,  and  draw  it  backward.  Nerve,  branch  from 
the  communicating  loop  between  the  descendens  and  communicans  hypo- 
glossi. 

SuPRA-HYOiD  Region. 


Digastric, — by  2 bellies,  the  posterior  one  (i)  from  the  digastric  groove  of  the 
mastoid  process  of  the  temporal  bone;  the  anterior  (2)  from  a fossa  on  the 
inner  surface  of  the  inferior  maxillary,  near  its  symphysis;  into  a central 
tendon  (3)  which  perforates  the  stylo-hyoid  muscle,  and  is  bound  down  to 
the  body  of  the  hyoid  bone  by  an  aponeurotic  loop.  Aetion,  to  raise  the 
hyoid  bone  and  tongue.  Nerves,  facial,  and  mylo-hyoid  branch  of  the 
inferior  dental. 


Stylo-hyoid  (4), — from  the  styloid  process  of  the  temporal  bone  near  its  base; 
into  the  body  of  the  hyoid  bone.  Action,  to  elevate  and  retract  the  hyoid 
bone.  Nerve,  facial.  This  muscle  is  perforated  l)y  the  digastric. 

Mylo-hyoid  (5), — from  the  mylo-hyoid  ridge  of  the  lower  jaw;  into  the  body 
of  the  hyoid  bone  and  a median  fibrous  raphe  line  running  from  the  hyoid 
bone  to  the  lower  jaw.  Action,  elevates  the  hyoid  bone  and  draws  it  for- 
6 
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ward,  also  forms  the  floor  of  the  mouth.  Nerve,  mylo-hyoid  branch  of 
inferior  dental. 

Genio-hyoid  (6), — from  the  inferior  genial  tubercle  of  the  inferior  maxillary: 
into  the  body  of  the  hyoid  bone.  Action,  same  as  that  of  the  mylo-hyoid. 
Nerve,  hypoglossal. 

Lingual  Region. 

Genio-hyo-glossus, — from  the  superior  genial  tubercle  of  the  inferior 
maxillary:  into  the  body  of  the  hyoid  bone,  the  side  of  the  pharynx,  and 
the  whole  length  of  the  under  surface  of  the  tongue,  forming  a fan-like 
muscle.  Action,  to  retract  and  protrude  the  tongue.  Nerve,  hypoglossal. 

Hyo-glossus  (8), — from  the  side  of  the  body  of  the  hyoid  bone,  and  the 
whole  length  of  its  greater  cornu:  into  the  side  of  the  tongue.  Action,  to 
to  draw  down  the  side  of  the  tongue.  Nerve,  hypoglossal. 

Chondro-glossus, — sometimes  described  as  a part  of  the  hyo-glossus,  from 
the  lesser  cornu  and  the  body  of  the  hyoid  bone:  into  the  intrinsic  muscular 
fibres  of  the  tongue,  between  the  hyo-glossus  and  the  genio-hyo-glossus. 
Action,  as  the  hyo-glossus.  Nerve,  hypoglossal. 

Stylo-glossus  (9), — from  the  styloid  process  and  the  stylo-mandibular  liga- 
ment: into  the  side  of  the  tongue  and  the  hyo-glossus  muscle.  Action,  to 
elevate  and  retract  the  tongue.  Nerve,  hypoglossal. 

Palato-glossus, — is  one  of  the  muscles  of  the  tongue,  serving  to  draw  its 
base  upward,  but  is  described  with  the  muscles  of  the  palatal  region. 

Lingualis,  (the  tongue-muscle),  in  4 strata, — superior  lingualis,  composed 
of  fibres  passing  forward  and  outward;  stratum  derived  principally 
from  the  extrinsic  muscles,  the  stylo-glossus,  hyo-glossus,  etc.;  trans- 
verse lingualis  and  vertical  lingualis,  the  latter  found  only  at  the  borders 
of  the  fore  part  of  the  tongue;  inferior  lingualis  and  fibres  from  the 
stylo-glossus.  Action,  to  give  the  tongue  its  various  forms.  Nerve,  the 
hypoglossal  is  the  motor  nerve  of  the  tongue. 

Pharyngeai.  Region. 

Inferior  Constrictor, — from  the  sides  of  the  cricoid  and  thyroid  cartilages: 
into  the  fibrous  raphe  of  the  pharynx.  Action,  to  contract  the  pharyngeal 
calibre.  Nerves,  branches  from  the  pharyngeal  plexus,  external  laryn- 
geal, recurrent  laryngeal. 

Middle  Constrictor, — from  the  cornua  of  the  hyoid  bone  and  the  stylo-hyoid 
ligament:  into  the  fibrous  pharyngeal  raphe.  Action,  to  constrict  the 
pharynx.  Nerves,  branches  from  the  pharyngeal  plexus. 

Superior  Constrictor, — from  the  lower  third  of  the  margin  of  the  internal 
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pterygoid  plate  and  its  hamular  j)rocess,  the  contiguous  part  of  the  palate 
bone,  the  tendon  of  the  tensor  palati,  the  ptcrygo-maxillary  ligament,  j>art 
of  the  alveolar  process  of  the  lower  jaw  and  the  side  of  the  tongue:  into  the 
fibrous  pharyngeal  raphe  and  the  pharyngeal  spine  of  the  occii)ital  bone. 
Action^  to  constrict  the  pharynx.  Nerves,  branches  from  the  pharyngeal 
plexus. 

Stylo-pharyngeus  (lo), — from  the  inner  side  of  the  base  of  the  styloid  pro- 
cess: into  the  constrictor  and  palato-pharyngeus  muscles,  and  the  thyroid 
cartilage.  Action,  to  elevate  the  pharynx.  Nerve,  glosso-pharyngeal 
nerve  which  crosses  this  muscle  in  passing  to  the  tongue. 

Palatal  Region. 

Levator  Palati, — from  the  under  surface  of  the  apex  of  the  petrous  portion 
of  the  temporal  bone  and  from  the  Eustachian  tube:  into  the  posterior 
surface  of  the  soft  palate.  Action,  to  elevate  the  soft  palate.  Nerve, 
facial,  through  the  petrosal  branch  of  the  Vidian. 

Tensor  Palati, — from  the  scaphoid  fossa  and  the  spine  of  the  sphenoid  bone 
and  the  Eustachian  tube,  reflected  around  the  hamular  process:  into  the 
anterior  surface  of  the  soft  palate,  and  the  horizontal  portion  of  the  palate 
bone.  Action,  to  make  tense  the  soft  palate.  Nerve,  a branch  from  the 
otic  ganglion. 

Azygos  Uvulae, — from  the  posterior  nasal  spine  of  the  palate  bone,  and  from 
the  soft  palate;  into  the  uvula.  Action,  possibly  to  raise  the  uvula.  This 
muscle  is  wrongly  named,  as  it  is  a double  muscle.  Nerve,  probably  by 
the  internal  branch  of  the  spinal  accessory. 

Palato-glossus  (constrictor  isthmi  faucium), — from  the  anterior  surface  of 
the  soft  palate  on  the  side  of  the  uvula:  into  the  side  and  dorsum  of  the 
tongue.  Action,  to  constrict  the  fauces.  It  forms  the  anterior  pillar  of 
the  fauces.  Nerve,  probably  the  internal  branch  of  the  spinal  accessory. 

Palato-pharyngeus  (posterior  pillar  of  the  fauces), — from  the  soft  palate: 
into  the  side  of  the  pharynx  and  the  posterior  border  of  the  thyroid  carti- 
lage, having  joined  the  stylo-pharyngeus.  Action,  to  close  the  posterior 
nares.  Nerve,  probably  the  internal  branch  of  the  spinal  accessory. 

Salpingo-pharyngeus, — from  the  Eustachian  tube  near  its  orifice:  into  the 
posterior  fasciculus  of  the  palato-pharyngeus.  Action,  to  raise  the  upper 
and  lateral  part  of  the  pharynx.  Nerve,  probably  the  internal  branch  of 
the  spinal  accessory. 

Anterior  VERTiiBRAL  Region. 

Rectus  Capitis  Anti'cus  Major, — from  the  anterior  tubercles  of  the  trans- 
verse processes  of  the  3d,  4th,  5th,  and  6th  cervical  vertebra:  by  4 slips: 
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into  the  basilar  process  of  the  occipital  bone.  Action,  to  flex  and  rotate 
the  head.  Nerves,  first  cervical  and  the  loop  between  it  and  the  second. 
This  muscle  appears  like  a continuation  of  the  scalenus  anticus. 

Rectus  Capitis  Anti'cus  Minor, — from  the  anterior  surface  of  the  lateral 
mass  of  the  atlas,  and  the  root  of  its  transverse  process, — into  the  basilar 
process  of  the  occipital  bone.  Action,  to  flex  and  rotate  the  head.  Nerves, 
as  the  rectus  capitis  anticus  major. 

Rectus  Capitis  Lateralis, — from  the  upper  surface  of  the  transverse  process 
of  the  atlas:  into  the  jugular  process  of  the  occipital  bone.  Action,  to 
draw  the  head  laterally.  Nerves  as  the  preceding  muscles. 

Longus  Colli,  3 portions, — the  superior  oblique,  from  the  anterior  tubercles 
of  the  transverse  processes  of  the  3d,  4th,  and  5th  cervical  vertebral,  into  a 
tubercle  on  the  anterior  arch  of  the  atlas : — inferior  oblique,  from  the  bodies 
of  the  first  2 or  3 dorsal  vertebrae,  into  the  transverse  processes  of  the  5th 
and  6th  cervical: — vertical  portion,  from  the  bodies  of  the  lower  3 cervical 
and  upper  3 dorsal  vertebrae,  to  the  bodies  of  the  2d,  3d,  and  4th  cervical. 
Action,  to  flex  and  slightly  rotate  the  cervical  portion  of  the  spine.  Nerves, 
branches  from  the  anterior  divisions  of  the  lower  cervical  nerves. 

I.ATERAL  Vertebral  Region. 

Scalenus  Anti'cus  (20), — from  the  transverse  processes  of  the  cervical  verte- 
brae, from  the  3d  to  the  6th  inclusive:  into  the  scalene  tubercle  on  the  upper 
surface  of  the  ist  rib.  Action,  to  flex  the  neck  laterally,  or  to  raise  the  ist 
rib.  Nerves,  branches  from  the  lower  cervical.  (See  Fig.  44.) 

Scalenus  Medius  (22), — from  the  transverse  processes  of  the  lower  6 cervical 
vertebrae:  into  the  upper  surface  of  the  ist  rib,  behind  the  subclavian 
groove.  Action,  same  as  the  scalenus  anticus.  Nerves,  branches  from 
the  lower  cervical. 

Scalenus  Posti'cus  (21), — from  the  posterior  tubercles  on  the  transverse 
processes  of  the  lower  2 or  3 cervical  vertebrae:  into  the  outer  surface  of  the 
2d  rib,  behind  the  serratus  magnus.  Action,  to  flex  the  neck  laterally,  or 
to  elevate  the  2d  rib.  Nerves,  branches  from  lower  cervical. 

MUSCLES  OF  THE  LARYNX  AND  EPIGLOTTIS. 

Muscles  of  the  Vocal  Cords  and  Rima  Glottidis. 

Crico-thyroid, — from  the  front  and  side  of  the  cricoid  cartilage  {b)\  into  the 
lower  and  inner  borders  of  the  thyroid  cartilage  (c).  Action,  to  elongate 
and  make  tense  the  vocal  cords.  Nerve,  external  laryngeal. 

Crico-arytenoideus  Posticus, — from  the  cricoid  cartilage  posteriorly:  into 
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the  outer  angle  of  the  base  of  the  arytenoid  cartilage.  Action,  to  rotate 
the  arytenoid  cartilages  outward  and  open  the  glottis,  while  keeping  the 
vocal  cords  tense.  Nerve,  recurrent  laryngeal. 

A small  fasciculus,  called  Kerato-cricoideus,  is  sometimes  found  below  the 
arytenoideus,  extending  from  the  cricoid  cartilage  to  the  inferior  cornu  of 
the  thyroid.  It  occurs  once  in  5 cases,  usually 
on  one  side  only,  but  occasionally  on  both, 
and  acts  to  fix  the  lower  horn  of  the  thyroid 
cartilage  backward  and  downward.  [Sir  Wm. 

Turner.] 

Crico-arytenoideus  Lateralis  {d), — from  the 
upper  border  of  the  cricoid  cartilage  laterally; 
into  the  outer  angl^  of  the  base  of  the  aryte- 
noid cartilage.  Action,  to  rotate  the  aryte- 
noid cartilages  inward  and  close  the  glottis. 

Nerve,  recurrent  laryngeal. 

Arytenoideus, — from  the  posterior  surface  and 
outer  border  of  one  arytenoid  cartilage:  into 
the  corresponding  parts  of  the  opposite  carti- 
lage. A single  muscle  which  fills  the  poste- 
rior concave  surface  of  these  cartilages.  Ac- 
tion, by  approximating  the  arytenoid,  to  close  the  back  part  of  the  glottis. 
Nerves,  internal  and  recurrent  laryngeal. 

A fairly  constant  muscle,  the  Arytenoideus  rectus,  is  found  beneath  the  ary- 
tenoideus, extending  from  the  posterior  surface  of  the  arytenoid  cartilage 
to  the  posterior  surface  of  the  cartilage  of  Santorini  [Luschka]. 

Thyro-arytenoideus  (c), — from  the  receding  angle  of  the  thyroid  cartilage 
and  the  crico-thyroid  membrane:  into  the  base  and  anterior  surface  of  the 
arytenoid  cartilage.  Action,  to  shorten  and  relax  the  vocal  cords  by 
approximating  the  cartilages.  Nerve,  recurrent  laryngeal. 

Muscles  of  the  Epiglottis. 

Thyro-epiglottideus, — from  the  inner  surface  of  the  thyroid  cartilage;  into 
the  margin  of  the  epiglottis  and  the  aryteno-ejiiglottidean  fold.  Action, 
a depressor  of  the  epiglottis.  Nerve,  recurrent  laryngeal. 

Aryteno-epiglottideus  Superior, — from  the  apex  of  the  arytenoid  carti- 
lage: into  the  aryteno-epiglottidean  folds.  Action,  to  constrict  the  supe- 
rior laryngeal  aperture.  Nerve,  recurrent  laryngeal. 

Aryteno-epiglottideus  Inferior, — from  the  arytenoid  cartilage  anteriorly: 


Fig.  45. 
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into  the  anterior  surface  of  the  epiglottis.  Action,- io  compress  the 
sacculus  laryngis.  Nerve,  recurrent  laryngeal. 

Another  small  muscle  is  frequently  found,  though  rarely  described  in  the 
books,  the  Triticeo-glossus.  It  arises  from  the  cartilaginous  nodule  in  the 
posterior  thyro-hyoid  ligament,  and  passes  forward  and  upward  to  enter 
the  tongue  along  with  the  hyo-glossus  muscle.  [Bochdalek,  jun.] 


MUSCLES  OF  THE  TRUNK. 

The  muscles  of  the  trunk  may  be  arranged  in  four  groups,  corresponding 
to  the  regions  in  which  they  are  situated,  viz. — those  of  the  Back,  the 
Thorax,  the  Abdomen,  and  the  Perineum. 


MUSCLES  OF  THE  BACK. 


The  muscles  of  the  back  may  be  arranged  in  5 layers; — 

First  Layer — Trapezius.  Latissimus  Dorsi. 

Second  Layer — Levator  Angiili  Scapula; . Rhomhoideus  Major  and  Minor. 
Third  Layer — Serratus  Posti'cus  Superior.  Serratus  PostVcus  Inferior. 

Splenitis  Capitis.  Splenitis  Colli. 

Fourth  Layer,  in  3 sets,  viz. — 


Sacral  and  Lumbar  Regions. 
Erector  Spince. 

Dorsal  Region. 

Ilio-costalis. 

Mtisculus  Accessorius  ad  Ilio- 
costalem. 

Longissimus  Dorsi. 


Cervical  Region. 
Cervicalis  Ascendens. 
Transversal  is  Cervicis. 
T rachelo-mastoid. 

Com  plexus. 

Biventer  Cervicis. 
Spinalis  Colli. 


Spinalis  Dorsi. 

Fifth  Layer — six  having  the  word  spinal  in  them,  viz. — 
Semi-spinalis  Dorsi.  Extensor  Coccygis. 

Semi-spinalis  Colli.  Inter-transversales. 

Multi fidtis  Spince.  Rectus  Capitis  Posti'cus  Major. 

Rotatores  Spince.  Rectus  Capitis  Posti'cus  Minor. 

Stipra-spinales.  Ohliquus  Capitis  Inferior. 

Inter-spinales.  Obliquus  Capitis  Superior. 


First  Layer. 

Trapezius  (i), — from  the  inner  third  of  the  superior  curved  line  of  the  occi- 
pital bone,  the  ligamentum  nuchae  (2),  the  spinous  processes  of  the  last 
cervical  and  all  the  dorsal  vertebrae,  and  the  supra-spinous  ligament:  into 
the  outer  third  of  the  posterior  border  of  the  clavicle,  the  superior  margin 
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of  the  acromion  process,  the  whole  length  of  the  superior  border  of  the 
spine  of  the  scapula  (3),  and  a tubercle  at  its  inner  extremity.  Action,  to 
draw  the  head  backward.  Nerves,  sj)inal  accessory,  cervical  plexus. 

Ligamentum  Nuen^  (2), — from  the  external  occipital  protuberance:  the 

spines  of  the  cervical  vertebra;,  from  the  2d  to  the  7th  inclusive. 

Latissimus  Dorsi  (4), — by  an  aponeurosis  from  the  spines  of  the  6 lower 


Fig.  46. 


dorsal  and  the  lumbar  and  sacral  vertebrae,  the  supra-spinous  ligament,  the 
crest  of  the  ilium  and  the  3 or  4 lower  ribs;  into  the  bicipital  groove  of  the 
humerus.  Action,  the  cursor  ani  muscle,  drawing  the  arm  downward 
and  backward;  or  raising  the  lower  ribs  and  drawing  the  trunk  forward. 
Nerve,  the  middle  or  long  subscapular. 
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Second  Layer. 

Levator  Anguli  Scapulas  (lo), — by  4 slips  from  the  transverse  processes  of 
the  atlas  and  3 upper  cervical  vertebrce:  into  the  posterior  border  of  the 
scapula.  Action,  as  named.  Nerves,  branches  from  the  anterior  divi- 
sions of  the  3d,  4th  and  5th  cervical  nerves. 

Rhomboideus  Minor  (ii), — from  the  ligamentum  nuchas  (2)  and  spines  of 
the  7th  cervical  and  ist  dorsal  vertebrae:  hito  the  smooth  surface  at  the 
root  of  the  spine  of  the  scapula.  Action,  to  draw  the  scapula  backward 
and  upward.  Nerve,  branches  from  the  anterior  division  of  the  5th 
cervical. 

Rhomboideus  Major  (12), — from  the  spines  of  the  4 or  5 upper  dorsal 
vertebrae  and  the  supra-spinous  ligament:  into  the  scapula  at  the  root  of 
its  spine  and  inferior  angle,  by  a tendinous  arch.  Action,  to  draw  the 
scapula  upward  and  backward.  Nerve,  anterior  division  of  the  5 th  cer- 
vical. 

Serratus  Posti'cus  Superior, — from  the  ligamentum  nuchae  (2),  and  spines 
of  the  7th  cervical  and  2 or  3 upper  dorsal  vertebrae:  into  the  upper  borders 
of  the  2d,  3d,  4th,  and  5th  ribs,  by  4 digitations.  Action,  to  raise  these  ribs 
in  inspiration.  Nerves,  external  posterior  branches  of  the  upper  dorsal 
nerves. 

Serratus  Posti'cus  Inferior  (16), — from  the  spines  of  the  last  2 dorsal  and 
first  3 lumbar  vertebrae:  into  the  lower  borders  of  the  4 lower  ribs,  by  4 
digitations.  Action,  to  depress  these  ribs  in  expiration.  Nerves,  external 
posterior  branches  of  the  lower  dorsal  nerv^es. 

Splenius  (14), — from  the  lower  half  of  the  ligamentum  nuchae  (2),  the  last 
cervical  and  6 upper  dorsal  spines,  and  the  supra-spinous  ligament:  the  S. 
capitis  (13)  into  the  mastoid  process  of  the  temporal  bone  and  a rough  sur- 
face below  the  superior  curved  line  of  the  occipital  bone, — the  S.  colli  (14) 
into  the  transverse  processes  of  the  2 or  3 upper  cervical  vertebrae.  Action, 
to  draw  the  head  backward  and  the  neck  erect.  Nerves,  external  posterior 
branches  of  the  cervical  nerves. 

Fourth  Layer.  (See  Fig.  47.) 

Erector  Spinae  (i), — from  the  sacro-iliac  groove,  and  by  the  lumbo-sacral 
tendon  from  the  sacral,  lumbar  and  2 lower  dorsal  spines,  the  iliac  crest, 
and  the  posterior  eminences  of  the  sacrum:  divides  into  the  ilio-costalis  (2) 
and  longissimus  dorsi  (3)  muscles.  Action,  to  erect  the  spine  and  bend 
the  trunk  backward.  Nerves,  external  posterior  branches  of  the  lumbar 
nerves. 

Ilio-costalis  (sacro-lumbalis)  (2), — the  external  portion  of  the  erector 


MUSCLES  OF  THE  F.ACK. 


89 


spiricE:  into  the  inferior  borders  of  the  angles  of  the  6 or  7 lower  ribs. 
Action,  as  the  erector  spince.  Nerves,  branches  of  the  dorsal. 

Musculus  Accessorius  ad  Ilio-costalem  (2), — jrom  the  angles  of  6 lower 
ribs:  into  the  angles  of  6 upper  ribs.  Action,  as  the  erector  spina;.  Nerves, 
branches  of  the  dorsal. 


Cervicalis  Ascendens  (5), — from  the  angles  of  4 or  5 upper  ribs:  into  the 
transverse  processes  of  the  4th,  5th,  and  6th  cervical  vertebrae.  Action, 
to  keep  the  neck  erect.  Nerves,  branches 
of  the  cervical.  17,^ 


Longissimus  Dorsi  (3), — is  the  middle 
and  largest  portion  of  the  erector  spinae, 
and  is  inserted  into  the  transverse  and 
articular  processes  of  the  lumbar  vertebrae, 
into  the  tips  of  the  transverse  processes 
of  all  the  dorsal  vertebrae,  and  into  from 
7 to  1 1 lower  ribs  between  their  tubercles 
and  angles.  Action,  as  the  erector  spinae. 
Nerves,  branches  of  the  lumbar  and  dor- 
sal nerves. 

Transversalis  Colli  (6), — jrom  the  trans- 
verse processes  of  the  6 upper  dorsal  verte- 
brae: into  the  transverse  processes  of  the 
cervical  vertebrae  (9),  from  the  2d  to  the 
6th  inclusive.  Action,  to  keep  the  head 
erect.  Nerves,  branches  of  the  cervical. 

Trachelo-mastoid  (7), — from  the  trans- 
verse processes  of  the  5 or  6 upper  dorsal 
vertebrae,  and  the  articular  processes  of 
the  3 or  4 lower  cervical:  into  the  poste- 
rior margin  of  the  mastoid  process  of  the 
temporal  bone.  Action,  to  steady  the 
head.  Nerves,  branches  of  the  cervical. 

Spinalis  Dorsi, — from  the  last  2 dorsal  and 
first  2 lumbar  spines:  into  all  the  remain- 
ing dorsal  spines.  Action,  to  erect  the 
spinal  column.  Nerves,  branches  of  the 
dorsal. 


Spinalis  Colli  , — fro7n  the  5th,  6th  and  7th  cervical  spines,  sometimes  froin 
the  ist  and  2d  dorsal:  into  the  spine  of  the  axis  and  occasionally  into  the 
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spines  of  the  next  two  vertebrx  below.  Action,  to  steady  the  neck. 
Nerves,  branches  of  the  cervical.  [This  muscle  is  frequently  absent.] 

Complexus  (8), — by  7 tendons  from  the  tips  of  the  transverse  processes  of 
the  7th  cervical  and  6 or  7 upper  dorsal  vertebrae,  and  from  the  articular 
processes  of  the  4th,  5th,  and  6th  cervical;  into  the  inner  depression  be- 
tween the  curved  lines  of  the  occipital  bone.  Action,  to  retract  and  rotate 
the  head.  Nerves,  suboccipital,  great  occipital,  and  branches  of  the 
cervical  nerves. 

Biventer  Cervicis, — is  sometimes  described  as  a part  of.  the  complexus; 
from  the  transverse  processes  of  2 to  4 upper  dorsal  vertebrae:  into  the 
superior  curved  line  of  the  occipital  bone  Action,  as  the  complexus. 
Nerves,  branches  of  the  cervical. 

Fifth  Layer. 

Semispinalis  Dorsi  (10), — from  the  transverse  processes  of  the  dorsal 
vertebrae,  from  about  the  5th  to  the  nth;  into  the  last  2 cervical  and  4 
upper  dorsal  spines.  Action,  to  erect  the  spinal  column.  Nerves, 
branches  of  the  dorsal  nerves. 

Semispinalis  Colli  (ii), — from  the  transverse  processes  of  the  5 or  6 upper 
dorsal  vertebrae:  into  the  2d,  3d,  4th,  and  5th  cervical  spines.  Action,  to 
erect  the  spinal  column.  Nerves,  branches  of  the  cervical. 

Multifidus  Spinae  (16), — fro^n  the  back  of  the  sacrum,  posterior  superior 
spine  of  the  ilium,  posterior  sacro-iliac  ligaments,  articular  processes  of 
lumbar  and  3 or  4 lower  cervical  vertebrae,  and  the  transverse  processes  of 
the  dorsal;  into  the  spines  of  the  next  4 vertebrae  above.  Action,  to  erect 
and  rotate  the  spinal  column.  Nerves,  branches  of  the  spinal  nerves. 

Rotatores  Spinae, — /row  the  transverse  processes  of  the  dorsal  verte- 
brae, from  the  2d  to  the  12th  inclusive:  each  into  the  lamina  of  the  next 
dorsal  vertebrae  above.  Action,  to  rotate  the  spinal  column.  Nerves, 
branches  of  the  posterior  dorsal. 

Supra-spinales, — lie  on  the  spinous  processes  in  the  cervical  region.  Nerves, 
branches  of  the  cervical. 

Inter-spinales, — placed  in  pairs  between  the  spines  of  contiguous  vertebrae, 
6 pairs  in  the  cervical  region,  3 in  the  dorsal,  4 sometimes  6 in  the  lumbar. 
Nerves,  branches  of  the  posterior  spinal. 

Extensor  Coccygis, — from  the  last  bone  of  the  sacrum  or  first  of  the  coccyx: 
into  the  lower  part  of  the  coccyx,  posteriorly.  Action,  as  named.  Nerves, 
branches  of  the  posterior  sacral. 

Inter-transversales  (18), — placed  between  the  transverse  processes  of  con- 
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tiguous  vertebra,  7 in  the  cervical  region,  12  in  the  dorsal,  and  4 in  the 
lumbar.  Nerves,  branches  of  the  posterior  spinal. 

Rectus  Capitis  Posti'cus  Major  (13), — from  the  spine  of  the  axis;  into  the 
inferior  curved  line  of  the  occipital  bone  and  the  surface  below.  Action, 
to  rotate  the  head.  Nerves,  suboccipital. 

Rectus  Capitis  Posti'cus  Minor  (12), — from  the  tubercle  on  the  posterior 
arch  of  the  atlas;  into  a rough  surface  between  the  foramen  magnum  and 
the  inferior  curved  line  of  the  occipital  bone.  Action,  to  draw  the  head 
backward.  Nerves,  suboccipital. 

Obliquus  Capitis  Inferior  (15), — from  the  spinous  process  of  the  axis; 
almost  horizontally  into  the  transverse  process  of  the  atlas.  Action,  to 
rotate  the  atlas  and  cranium.  Nerves,  suboccipital. 

Obliquus  Capitis  Superior  (14), — from  the  transverse  process  of  the  atlas, 
upward  and  inward  into  the  occipital  bone  between  the  curved  lines. 
Action,  draws  the  head  backward.  Nerves,  suboccipital 

MUSCLES  OF  THE  THORAX. 

External  Intercostals, — each  from  the  lower  border  of  each  rib;  into 
the  upper  border  of  the  next  rib  below  directed  obliquely  downward  and 
forward.  Action,  to  raise  and  evert  the  ribs  in  inspiration.  Nerves, 
intercostal. 

Internal  Intercostals, — each  from  the  ridge  on  the  inner  surface  of 
each  rib;  into  the  upper  border  of  the  rib  below,  directed  obliquely  down- 
ward and  backward.  Action,  at  sides  of  thorax  to  depress  the  ribs  in 
expiration;  anteriorly  they  raise  the  costal  cartilages.  Nerves,  inter- 
costals. 

Infra-costales, — obliquely  from  inner  surface  of  each  rib;  into  the  inner 
surface  of  the  ist,  2d,  or  3d  rib  below.  Action,  muscles  of  inspiration. 
Nerves,  intercostal.  [These  muscles  vary  in  number  and  length.] 

Triangularis  Sterni, — from  the  posterior  surface  of  the  ensiform  cartilage 
and  lower  third  of  the  sternum,  also  from  the  sternal  ends  of  the  costal 
cartilages  of  the  3 or  4 lower  true  ribs;  into  the  lower  border  and  inner 
surfaces  of  the  2d,  3d,  4th,  5th,  and  6th  costal  cartilages.  Action,  to  draw 
down  the  cartilages  in  expiration.  Nerves,  intercostal.  , 

Levatores  Costarum  (17  Fig.  47), — each  fro7n  the  transverse  process  of 
the  7th  cervical  and  ii  upper  dorsal  verteT)roc;  into  the  upper  surface  of  the 
next  rib  below,  near  its  angle.  Action,  to  raise  the  ribs.  Nerves,  inter- 
costal. 
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Diaphragm, — jrom  the  ensiform  cartilage  (4),  inner  surfaces  of  6 or  7 lower 
ribs,  ligamenta  arcuata  (5),  and  by  its  crura  (8,  10),  from  the  bodies  of  the 

lumbar  vertebrae : into 
the  central  or  cordi- 
form  tendon  (2,  3). 
Action,  the  great  mus- 
cle of  respiration  and 
expulsion.  Nerves, 
the  phrenic,  lower 
intercostals  and  phre- 
nic plexus  of  the  sym- 
pathetic. 

Openings  of  the  Dia- 
phragm, — include 
several  small  openings 
and  3 large  ones;  the 
Aortic  (ii),  in  the 
middle  line  posterior- 
ly, and  behind  the  dia- 
phragm; transmits  the 
aorta,  vena  azygos 
major,  and  thoracic 
duct.  Olsophageal  (12),  in  the  muscular  structure,  transmits  the  oesoph- 
agus and  pneumogastric  nerves.  Opening  for  the  Vena  Cava  (13)  is  the 
highest,  and  has  4 tendinous  margins. 

The  Right  Crus  (8)  transmits  the  greater  and  lesser  splanchnic  nerves  of  that 
side:  the  Left  Crus  (10),  the  greater  and  lesser  splanchnic  nerves  of  the 
left  side  and  the  vena  azygos  minor. 

Descent  of  the  Diaphragm.  Its  central  tendon  does  not  descend  during  in- 
spiration, being  connected  with  the  deep  cervical  fascia  by  the  fibrous 
pericardium. 

MUSCLES  OF  THE  ABDOMEN. 

External  Oblique  (12), — from  8 lower  ribs  by  8 fleshy  digitations:  hito  the 
anterior  half  of  the  outer  lip  of  the  crest  of  the  ilium,  and  by  a broad  apon- 
eurosis (13)  into  the  ensiform  cartilage,  linea  alba,  symphysis  and  spine  of 
the  pubes,  and  the  ilio-pectineal  line.  Its  aponeurosis  is  continuous  with 
that  of  the  pectoralis  major  above;  below  it  forms  Poupart’s  (14)  and 
Gimbernat’s  ligaments,  and  by  the  separation  of  its  fibres  the  external 
abdominal  ring  (15).  Action,  to  compress  the  viscera,  and  flex  the  thorax 
on  the  pelvis,  and  vice  versa.  Nerves,  lower  intercostal. 


Fig.  48. 
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Internal  Oblique  (i8), — jrorn  the  IumV)ar  fascia,  the  anterior  two-thirds  of 
the  middle  lip  of  the  crest  of  the  ilium,  and  the  outer  half  of  Ihmpart’s  liga- 
ment: into  the  cartilages  of  4 lower  ribs;  by  its  aponeurosis  into  the  linea 
alba;  and  leaving  an  arched  border  (20)  over  the  spermatic  cord,  by  the 
conjoined  tendon  (19)  with  the  transversalis  into  the  pubic  crest  and  the 
pectineal  line.  Its  aponeurosis  splits  at  the  rectus  abdominis  for  its  upper 
three-fourths,  one  layer  passing  in  front  the  other  behind  that  muscle,  to 


Fig.  49. 


unite  again  at  the  linea  alba;  for  its  lower  one-fourth  it  passes  in  front  of 
the  rectus.  Action,  same  as  the  external  oblicjue.  Nerves,  lowx'r  inter- 
costals,  ilio-hypogastric,  and  sometimes  from  the  ilio-inguinal. 

Cremaster, — from  the  inner  jiart  of  Poupart’s  ligament,  forming  a series 
of  loops  along  the  outer  side  of  the  spermatic  cord;  into  the  crest  of  the 
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pubis  and  the  front  of  the  sheath  of  the  rectus.  Its  origin  and  insertion  is 
precisely  similar  to  that  of  the  lower  fibres  of  the  internal  oblique,  from 
which  it  is  derived  by  the  descent  of  the  testicle.  Action,  to  raise  the 
testicle.  Nerve,  the  genital  branch  of  the  genito-crural. 

Transversalis, — from  the  outer  third  of  Poupart’s  ligament,  the  anterior 
two-thirds  of  the  inner  lip  of  the  crest  of  the  ilium,  the  cartilages  of  6 lower 
ribs,  and  by  its  posterior  aponeurosis  from  the  spines  and  transverse  pro- 
cesses of  the  lumbar  vertebrae:  by  its  anterior  aponeurosis  into  the  linea 
alba,  and  by  the  conjoined  tendon  (19)  with  the  internal  oblique,  into  the 
pubic  crest  and  the  pectineal  line.  Its  anterior  apoyieurosis  passes  behind 
the  rectus  abdominis  for  its  upper  three-fourths,  in  front  of  that  muscle 
for  its  lower  one-fourth.  Action,  as  the  external  oblique.  Nerves,  as  the 
internal  oblique. 

Lumbar  Fascia,  or  posterior  aponeurosis  of  the  transversalis, — divides  into 
3 leaflets,  the  anterior  and  middle  being  attached  to  the  transverse  processes 
of  the  lumbar  vertebrae,  the  posterior  leaflet  to  the  spines  of  the  lumbar 
and  sacral  vertebrae.  The  anterior  and  middle  leaflets  enclose  the  quad- 
ratus  lumborum  muscle,  the  middle  and  posterior  enclose  the  erector 
spinae. 

Rectus  Abdominis  (16), — by  2 tendons  from  the  pubic  crest  and  the  liga- 
ments covering  the  symphysis:  into  the  cartilages  of  the  5th,  6th,  and  7th 
ribs.  It  lies  in  a sheath  formed  by  the  aponeuroses  of  the  internal  oblique 
and  transversalis  muscles  for  its  upper  three-fourths,  and  is  crossed  by  3 
tendinous  lines,  the  Linece  Transversce.  At  its  outer  border  is  a similar 
line  placed  vertically,  the  Linea  Semilunaris,  formed  by  the  aponeurosis 
of  the  internal  oblique  at  its  point  of  division.  Action,  to  flex  the  thorax 
on  the  pelvis  and  vice  versa,  also  to  compress  the  abdominal  viscera. 
Nerves,  lower  intercostal  nerves. 

Pyramidalis  (17), — lies  in  front  of  the  rectus,  but  in  the  same  sheath; 
arises  froyn  the  front  of  the  pubic  bone  and  the  anterior  pubic  ligament: 
into  the  linea  alba,  half-way  to  the  umbilicus.  Action,  a tensor  of  the 
linea  alba.  Nerves,  lower  intercostal  nerves. 

Quadratus  Lumborum  (19  Fig.  47), — from  the  ilio-lumbar  ligament,  and 
the  adjacent  2 inches  of  the  crest  of  the  ilium:  into  one-half  of  the  lower 
border  of  the  last  rib,  and  the  transverse  processes  of  the  4 upper  lumbar 
vertebrae.  Action,  to  flex  the  thorax  laterally  on  the  pelvis  and  vice  versa. 
Nerves,  anterior  branches  of  the  last  dorsal  and  ist  lumbar. 

The  Psoas  Magnus  the  Psoas  Parvus  and  the  Iliacus  muscles  may  be  con- 
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sidered  deep  muscles  of  the  abdomen,  but  are  described  with  the  muscles 
of  the  lower  extremity. 


MUSCLES  OF  THE  PELVIC  OUTLET. 

The  muscles  of  this  region  are  situated  at  the  pelvic  outlet  in  the  ischio- 
rectal region  and  the  perinaeum. 

Muscles  of  the  Ischio-rectal  Region. 

Corrugator  Cutis  Ani, — a thin  stratum  of  involuntary  muscular  fibre 
around  the  anus,  radiating  from  its  orifice  and  serving  to  raise  the  skin 
into  ridges  around  the  anal  margin. 

External  Sphincter  Ani  (4), — jrom  the  tip  of  the  coccyx  and  superficial 
fascia;  into  the  tendinous  centre  of  the  perinamm.  Action,  to  close  the 
anus.  Nerves,  inferior  hemorrhoidal  branch  of  the  internal  pudic,  also  a 
branch  from  the  anterior  division  of  the  4th  sacral. 

Internal  Sphincter  Ani, — an  aggregation  of  the  involuntary  circular 
fibres  of  the  intestine,  forming  a muscular  ring  around  the  rectum  about 
an  inch  above  the  margin  of  the  anus.  Action,  to  occlude  the  anal  aper- 
ture. 

[A  third  sphincter,  the  Sphincter  Tertius, — from  the  sacrum,  encircling  the 
rectum  about  4 inches  above  the  anus,  was  demonstrated  by  Hyrtl,  Nelaton 
and  Velpeau,  but  is  denied  by  other  anatomists.] 

Levator  Ani  (5), — /rom  the  body  and  ramus  of  the  pubis  posteriorly,  the 
pelvic  fascia  and  the  spine  of  the  ischium;  into  the  tendinous  centre  of  the 
perimeum,  the  sides  of  the  rectum  (and  vagina),  apex  of  the  coccyx,  and  a 
fibrous  raphe  extending  from  the  coccyx  to  the  anus.  Action,  to  support 
the  lower  end  of  the  rectum  and  vagina  and  the  bladder,  and  assist  in 
forming  the  floor  of  the  pelvis.  Nerves,  branches  from  the  4th  sacral  and 
pudic. 

Coccygeus, — jrom  the  spine  of  the  ischium  and  the  lesser  sacro-sciatic  liga- 

« 

ment;  into  the  margin  of  the  coccyx  and  the  side  of  the  last  sacral  segment. 
Action,  to  support  the  coccyx,  and  close  the  outlet  of  the  pelvis  posteriorly. 
Nerves,  branches  from  the  4th  and  5th  sacral. 

Muscles  of  the  Perinaeum  in  the  Mat.e. 

Transversus  Perinaei  (3), — from  the  tuberosity  of  the  ischium;  into  the 
central  tendon  of  the  perinajum.  Action,  to  draw  tense  the  central  tendon. 
Nerve,  perineal  branch  of  the  internal  pudic. 
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Compressor  Urethras  (Transversus  Perinaei  Profundus), — from  the  junc- 
tion of  the  rami  of  the  pubis  and  ischium:  into  its  fellow  of  the  opposite 

side  after  encircling  the  mem- 
branous ])ortion  of  the  urethrae. 
Action,  the  stop-cock  muscle. 
Nerve,  perineal  branch  of  the 
internal  pudic. 

Accelerator  Urinae  (Bulbo-caver- 
nosus)  (i), — from  the  centra! 
tendon  of  the  perinaeum  and 
the  median  raphe  anteriorly: 
the  fibres  spread  over  the  bulb, 
corpus  spongiosum,  corpus  cav- 
ernosum  and  the  dorsal  ves- 
sels of  the  penis.  Action,  to 
accelerate  the  flow  of  urine  and 
erect  the  penis.  Nerve,  perineal 
branch  of  the  internal  pudic. 

Erector  Penis  (2), — from  the  tu- 
berosity and  ramus  of  the  isch- 
ium and  the  crus  penis:  into  the 
crus  penis  laterally  and  interi- 
orly. Action,  to  maintain  erection  of  the  penis.  Nerve,  perineal  branch 
of  the  internal  pudic. 

Fasci.e  of  the  Perin.eum, — are  described  under  the  title  Perinaeum  at  the 
end  of  the  book. 

Muscles  of  the  Perin/eum  in  the  Female. 

Transversus  Perinaei  (3), — from  the  tuberosity  of  the  ischium  internally: 
into  the  central  point  of  the  perinicum,  joining  with  its  fellow  of  the  oppo- 
site side.  Action,  to  fi.x,  the  central  tendinous  point  of  the  perinaeum. 
Nerve,  the  perineal  branch  of  the  internal  pudic. 

Sphincter  Vaginae, — surrounds  the  orifice  of  the  vagina,  and  is  analogous 
to  the  accelerator  urinae  of  the  male.  Arising  from  the  cenv.ral  tendon  of 
the  perinaeum,  its  fibres  are  inserted  into  the  corpora  cavernosa  of  the 
clitoris,  a fasciculus  crossing  over  the  body  of  the  organ  so  as  to  compress 
the  dorsal  vein.  Action,  to  diminish  the  orifice  of  the  vagina.  Nerve, 
perineal  branch  of  the  internal  pudic. 

Erector  Clitoridis, — from  the  tuberosity  and  ramus  of  the  ischium  in- 
ternally: into  the  crus  clitoridis  by  an  aponeurosis.  Action,  to  erect  the 
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clitoris  by  retarding  the  return  of  its  blood  suj)j)ly.  Nerve,  perineal 
branch  of  the  internal  pudic. 

Compressor  Urethrae, — from  the  margin  of  the  descending  ramus  of  the 
pubic  bone;  into  its  fellow  in  front  of  the  urethra  and  into  the  wall  (d  the 
vagina  behind  the  urethra.  Action,  as  indicated  by  its  name.  Nerve, 
perineal  branch  of  the  internal  pudic. 

MUSCLES  OF  THE  UPPER  EXTREMITY. 

Muscles  of  the  Thoracic  Region. 

Pectoralis  Major  (i,  2,  3), — from  the  sternal  half  of  the  clavicle,  by  an  apon- 
eurosis from  the  front  of  the  sternum  as  low  as  the  6th  or  7th  rib,  the 
cartilages  of  all  the  true  ribs  (5),  and  the  aponeurosis  of  the  external 
oblique:  the  fibres  converge,  cross  and  are  inserted  by  a flat  tendon  (4) 
into  the  external  bicipital  ridge  of  the  humerus,  having  crossed  the  bicipital 


Fig.  51. 
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groove.  Action,  to  draw  the  arm  forward  and  downward;  also  to  elevate 
the  ribs  in  forced  inspiration.  Nerves,  anterior  thoracic. 

Pectoralis  Minor  (6), — from  the  3d,  4th,  and  5th  ribs,  and  the  intercostal 
aponeurosis:  into  the  coracoid  process  of  the  scapula.  Action,  to  dej)ress 
the  point  of  the  shoulder,  also  to  elevate  the  ribs  in  forced  inspiration. 
Nerves,  anterior  thoracic. 

Subclavius  (7), — from  the  cartilage  of  the  ist  rib:  into  a deep  groove  on  the 
7 
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under  surface  of  the  clavicle.  Action,  to  draw  the  clavicle  downward. 
Nerve,  a branch  from  the  5th  cervical. 

Serratus  Magnus, — by  9 digitations  (10)  from  the  8 upper  ribs  (the  2d  rib 
having  2)  and  from  the  intercostal  aponeurosis;  into  the  whole  length  of 
the  ventral  aspect  of  the  vertebral  border  of  the  scapula.  Action,  to  elevate 
the  ribs  in  inspiration,  also  to  raise  the  point  of  the  shoulder.  In  the  lower 
animals  it  is  the  great  sling-muscle,  slinging  the  body  between  the  upper 
extremities.  Nerve,  posterior  thoracic. 


Muscles  of  the  Shoulder  and  Arm. 

Deltoid  (8), — from  the  outer  third  of  the  anterior  and  superior  surfaces  of  the 
clavicle,  the  outer  margin  and  upper  surface  of  the  acromion,  and  the 
lower  border  of  the  spine  of  the  scapula:  into  a prominence  on  the  outer 
side  of  the  shaft  of  the  humerus,  about  its  middle.  Action,  to  raise  the 
arm.  Nerve,  circumflex. 

Subscapularis  (15), — from  the  inner  two-thirds  of  the  subscapular  fossa: 
into  the  lesser  tuberosity  of  the  humerus.  Action,  to  rotate  the  head  of 
the  humerus  inward.  Nerves,  subscapular. 

Supraspinatus, — from  the  inner  two-thirds  of  the  supraspinous  fossa  and 
the  fascia  covering  the  muscle;  into  the  upper  facet  of  the  greater  tuber- 
osity of  the  humerus.  Action,  to  support  the  shoulder-joint,  and  to  raise 
the  arm.  Nerve,  suprascapular. 

Infraspinatus, — from  the  inner  two-thirds  of  the  infraspinous  fossa  and  the 
covering  fascia:  into  the  middle  facet  on  the  greater  tuberosity  of  the 
humerus.  Action,  to  rotate  the  humerus  outward.  Nerve,  suprascapular. 

Teres  Minor  (14), — from  the  upper  two-thirds  of  the  dorsal  surface  of  the 
axillary  border  of  the  scapula:  into  the  lowest  facet  on  the  greater  tuber- 
osity of  the  humerus,  and  the  bone  below.  Action,  to  rotate  the  humerus 
outward.  Nerve,  circumflex. 

Teres  Major, — from  the  dorsal  aspect  of  the  inferior  angle  of  the  scapula: 
into  the  internal  bicipital  ridge  of  the  humerus.  Action,  to  assist  the  latis- 
simus  dorsi  Nerve,  subscapular. 

Coraco-brachialis  (ii), — from  the  apex  of  the  coracoid  process  (2)  of  the 
scapula:  into  a ridge  on  the  inner  side  of  the  shaft  of  the  humerus,  about 
its  middle.  Action,  elevates  the  humerus  forward  and  inward.  Nerve, 
musculo-cutaneous,  which  perforates  this  muscle. 
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Triceps  (i6)  (triceps  extensor  cubiti),  — by 
three  heads,  the  outer  and  inner  from  the 
posterior  surface  of  the  shaft  of  the  humerus, 
the  outer  above,  the  inner  below  the  mus- 
culo-spiral  groove:  the  middle  or  long  head 
from  a depression  below  the  glenoid  cavity 
of  the  scapula:  by  a common  tendon  into 
the  upper  end  of  the  olecranon  process  of 
the  ulna.  Action,  to  extend  the  forearm. 
Nerve,  musculo-spiral. 

Subanconeus, — from  the  humerus  above  the 
olecranon  fossa:  into  the  posterior  ligament 
of  the  elbow-joint.  Action,  probably  a ten- 
sor of  the  ligament.  Nerve,  musculo-spiral. 


Biceps  (15)  (biceps  flexor  cubiti), — Long  head  (8)  from  the  upper  margin  of 
the  glenoid  cavity;  short  head  (12)  from 
the  apex  of  the  coracoid  process  (2),  in 
common  with  the  coraco-brachialis:  into  the 
back  of  the  tuberosity  of  the  radius,  and 
the  fascia  (20)  of  the  forearm.  Action, 
to  flex  and  supinate  the  forearm,  and  to 
make  tense  its  fascia.  Nerve,  the  musculo- 
cutaneous. 


Brachialis  Anti'cus  (17),  — from  the  lower 
half  of  the  shaft  of  the  humerus  anteriorly 
and  laterally,  embracing  the  insertion  of 
the  deltoid  (9) : into  the  base  of  the  coro- 
noid  process  (19)  of  the  ulna.  Action,  a 
flexor  of  the  forearm.  Nerves,  musculo- 
cutaneous and  musculo-spiral. 


Muscles  of  the  Forearm. 

Muscles  of  the  Forearm,  arranged  in  groups  of  5 and  3.  (Pancoast.) 
Anteriorly,  5 flexors,  2 pronators,  i tensor  of  palmar  fascia: — 
Flexor  Carpi  Radialis.  Pronator  Radii  Teres. 

Flexor  Carpi  Ulnaris.  Pronator  Quadratus. 

Flexor  Longus  Pollicis.  Palmaris  Longus. 

Flexor  Sublimis  Digitorum  Perforatus  Manis. 

Flexor  Profundus  Digitorum  Perforans  Manis. 
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Posteriorly  12  muscles  in  4 sets  of  threes: — 


Supinator  Longus. 

Extensor  Carpi  Radialis  Longior. 
Extensor  Carpi  Radialis  Brevior. 


Extensor  Indicis. 

Extensor  Communis  Digitorum. 
Extensor  Minimi  Digiti. 


Extensor  Ossis  Metacarpi  Pollicis. 
Extensor  Brevis  Pollicis. 

Extensor  Longus  Pollicis. 


Extensor  Carpi  Ulnaris. 
A?iconeus. 

Supinator  Brevis. 


Pronator  Radii  Teres  (4), — by  2 heads,  one  from  above  the  internal  con- 
dyle of  the  humerus,  the  common  tendon,  fascia,  and  the  intermuscular 
septum;  the  other  from  the  inner  side  of  the  coronoid  process  of  the  ulna: 
into  a rough  ridge  on  the  outer  side  of  the  shaft  of  the  radius,  about  its 
middle.  Action,  to  pronate  the  hand.  Nerve,  median,  which  passes 
between  the  2 heads  of  the  muscle. 

Flexor  Carpi  Radialis  (5), — from  the  internal  condyle  of  the  humerus  by 
the  common  tendon,  the  fascia,  and  the  intermuscular  septa:  into  the  base 
of  the  metacarpal  bone  of  the  index  finger.  Action,  to  flex  the  wrist. 
Nerve,  median. 

Palmaris  Longus  (6), — from  the  same  origin  as  the  flexor  carpi  radialis: 
into  the  annular  ligament  and  the  palmar  fascia  (9).  Action,  to  make  the 
palmar  fascia  tense.  Nerve,  median. 

Flexor  Carpi  Ulnaris  (8), — by  2 heads,  one  from  the  inner  condyle  of  the 
humerus  by  the  common  tendon,  the  other  from  the  inner  margin  of  the 
olecranon,  the  upper  two-thirds  of  the  posterior  border  of  the  ulna,  and  the 
intermuscular  septum:  into  the  pisiform  bone,  the  annular  ligament,  and 
the  5th  metacarpal  and  unciform  bones.  Action,  to  flex  the  wrist.  Nerve, 
ulnar. 

Flexor  Sublimis  Digitorum  (Perforatus)  (7), — by  3 heads,  one  from  the 
inner  condyle  of  the  humerus  by  the  common  tendon,  the  internal  lateral 
ligament,  and  the  intermuscular  sej)tum;  the  second  from  the  inner  side 
of  the  coronoid  process  of  the  ulna;  the  third  from  the  oblique  line  of  the 
radius:  into  the  lateral  margins  of  the  second  phalanges  by  4 tendons 
which  are  split  for  the  passage  of  the  deep  flexor  tendons.  Action,  to  flex 
the  second  phalanges.  Nerve,  median. 

Flexor  Profundus  Digitorum  (Perforans), — from  the  upper  three-fourths 
of  the  shaft  of  the  ulna,  a depression  on  the  inner  side  of  the  coronoid  pro- 
cess, and  the  interosseous  membrane:  into  the  bases  of  the  last  phalanges, 
by  4 tendons  which  perforate  the  tendons  of  the  superficial  flexor.  Action, 
to  flex  the  phalanges.  Nerves,  ulnar,  anterior  interosseous  branch  of  the 
median. 
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Flexor  Longus  Pollicis, — from  the  upper  two-thirds  of  the  shaft  of  the 
radius  and  the  interosseous  membrane:  into  the 
base  of  the  last  phalanx  of  the  thumb,  which  it 
flexes.  Nerve,  anterior  interosseous  branch  of  the 
median. 

Pronator  Quadratus, — from  the  oblique  line  on 
the  lower  fourth  of  the  ulna,  and  the  anterior 
border  of  the  ulna;  into  the  lower  fourth  of  the 
anterior  border  of  the  shaft  of  the  radius.  Action, 
to  pronate  the  hand.  Nerve,  anterior  interosseous 
branch  of  the  median. 

Supinator  Longus  (13), — from  the  upper  two-thirds 
of  the  external  condyloid  ridge  of  the  humerus, 
and  the  intermuscular  septum:  into  the  base  of  the 
styloid  process  of  the  radius.  Action,  to  supinate 
the  hand.  Nerve,  musculo-spiral. 

Extensor  Carpi  Radialis  Longior  (e), — from  the 
lower  third  of  the  external  condyloid  ridge  of  the 
humerus,  and  the  intermuscular  septum:  into  the 
base  of  the  metacarpal  bone  of  the  index  finger  {g), 
on  its  radial  side.  Action,  to  extend  the  wrist. 

Nerve,  musculo-spiral. 

Extensor  Carpi  Radialis  Brevior  (/), — from  the 
external  condyle  of  the  humerus  by  the  common 
tendon,  the  external  lateral  ligament,  and  the 
intermuscular  septa;  into  the  radial  side  of  the 
base  of  the  3d  metacarpal  bone  {g).  Action,  to 
extend  the  wrist.  Nerve,  posterior  interosseous. 

Extensor  Communis  Digitorum  {h), — from  the  external  condyle  of  the 
humerus  by  the  common  tendon,  the  deep  fascia,  and  the  intermuscular 
septa:  hito  the  2d  and  3d  phalanges  of  all  the  fingers,  by  3 tendons,  one  of 
which  divides  into  two.  Action,  to  extend  the  fingers.  Nerve,  posterior 
interosseous. 

Extensor  Minimi  Digiti  (f), — from  the  common  tendon  and  the  inter- 
muscular septa;  into  the  2d  and  3d  phalanges  of  the  little  finger,  with  the 
tendon  derived  from  the  common  extensor.  Action,  as  named.  Neri'e, 
posterior  interosseous. 

Extensor  Carpi  Ulnaris  (;), — from  the  common  tendon,  the  middle  third 
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Fig.  54. 


of  the  posterior  border  of  the  ulna,  and  the  deep  fascia  of  the  forearm : into 

the  base  of  the  5LI1  metacarpal  bone.  Action,  to 
extend  the  wrist.  Nerve,  posterior  interosseous. 

Anconeus  {Ji), — from  the  external  condyle  of  the 
humerus,  posteriorly:  into  the  side  of  the  olecranon, 
and  upper  fourth  of  the  posterior  surface  of  the 
shaft  of  the  ulna.  Action,  to  extend  the  forearm. 
Nerve,  the  musculo-spiral. 

Supinatbr  Brevis — from  the  external  condyle  of  the 
humerus,  the  external  lateral  and  orbicular  liga- 
ments and  an  oblicjue  line  on  the  ulna:  into  the 
inner  surface  of  the  neck  of  the  radius,  the  outer 
edge  of  its  bicipital  tuberosity,  and  the  oblic[ue  line. 
Action,  to  supinate  the  hand.  Nerve,  posterior 
interosseous,  which  pierces  it. 

Extensor  Ossis  Metacarpi  Pollicis  (14), — from  the 
posterior  surfaces  of  the  shafts  of  the  radius  and 
ulna,  and  the  interosseous  membrane:  into  the 
base  of  the  metacarpal  bone  of  the  thumb.  Ac- 
tion, to  extend  the  thumb.  Nerve,  posterior  inter- 
osseous. 

Extensor  Brevis  Pollicis  (Extensor  Primi  Inter- 
nod ii  Pollicis)  (w), — from  the  posterior  surface  of 
the  shaft  of  the  radius  and  the  interosseous  mem- 
brane: into  the  base  of  the  ist  phalanx  of  the 
thumb.  Action,  to  extend  the  thumb.  Nerve, 
posterior  interosseous. 

Extensor  Longus  Pollicis  (Extensor  Secundi  In- 
ternodii  Pollicis)  {m), — from  the  shaft  of  the  ulna 
posteriorly  and  the  interosseous  membrane:  into  the  base  of  the  last 
phalanx  of  the  thumb.  Action,  to  extend  the  thumb.  Nerve,  posterior 
interosseous. 


Extensor  Indicis, — from  the  shaft  of  the  ulna  posteriorly  and  the  inter- 
osseous membrane:  into  the  2d  and  3d  phalanges  of  the  index  finger  with 
the  tendon  of  the  common  extensor.  Action,  to  extend  the  index  finger. 
Nerve,  posterior  interosseous. 


Fascihs  of  the  Hand. 

Anterior  Annular  Ligament, — from  the  pisiform  and  unciform  bones:  to 
the  tuberosity  of  the  scaphoid  and  the  ridge  on  the  trapezium.  Inserted 
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into  its  anterior  surface  are  parts  of  the  tendons  of  the  palmaris  longus 
and  the  flexor  carpi  radialis,  and  beneath  it  pass  the  tendons  of  the  super- 
ficial and  deep  flexors  of  the  fingers  and  the  flexor  longus  pollicis,  also  the 
median  nerve.  It  is  continuous  with  the  palmar  fascia  and  the  deep  fascia 
of  the  forearm. 

Posterior  Annular  Ligament  (o), — from  the  ulna,  cuneiform  and  pisiform 
bones;  to  the  margin  of  the  radius  and  the  ridges  on  its  posterior  surface. 
It  has  6 canals  for  the  passage  of  the  extensor  tendons,  each  lined  by  a 
synovial  membrane.  It  is  continuous  with  the  deep  fascia  of  the  forearm. 

Deep  Palmar  Fascia, — ensheathes  the  muscles  of  the  hand,  and  divides 
into  4 slips  for  the  four  fingers,  each  slip  dividing  and  forming  tendinous 
arches  for  the  passage  of  the  flexor  tendons  of  the  fingers. 

Muscles  oe  the  Hand. 

Abductor  Pollicis  (ii), — from  the  ridge  of  the  trapezium,  the  tuberosity  of 
the  scaphoid,  and  the  annular  ligament:  into  the  radial  side  of  the  base  of 
the  ist  phalanx  of  the  thumb.  Action,  to  draw  the  thumb  from  the  median 
line.  Nerve,  median. 

Opponens  Pollicis, — from  the  palmar  surface  of  the  trapezium  and  the 
annular  ligament : into  the  radial  side  of  the  metacarpal  bone  of  the  thumb, 
for  its  whole  length.  Action,  as  a flexor  ossis  metacarpi  pollicis.  Nerve, 
median. 

Flexor  Brevis  Pollicis  (12), — the  outer  portion  from  the  lower  border  of  the 
annular  ligament,  the  inner  and  deeper  portion  from  the  ulnar  side  of  the 
ist  metacarpal  bone:  into  both  sides  of  the  base  of  the  ist  phalanx  of  the 
thumb,  by  two  tendons,  each  having' a sesamoid  bone  in  it.  Action,  to 
flex  the  thumb.  Nerves,  median  and  ulnar. 

Adductor  Obliquus  Pollicis, — from  the  os  magnum,  the  bases  of  the  2nd 
and  3rd  metacarpal  bones,  the  anterior  carpal  ligaments  and  the  sheath 
of  the  tendon  of  the  flexor  carpi  radialis;  into  the  inner  side  of  the  base  of 
the  ist  phalanx  of  the  thumb,  having  a sesamoid  bone  in  the  tendon  of 
insertion.  Action,  to  draw  the  thumb  toward  the  median  line.  Nerve, 
ulnar. 

Adductor  Transversus  Pollicis, — from  the  lower  two-thirds  of  the  meta- 
carpal bone  of  the  middle  finger;  into  the  ulnar  side  of  the  base  of  the  ist 
phalanx  of  the  thumb.  Action,  as  the  preceding  muscle.  Nerve,  ulnar. 

[The  above-mentioned  5 muscles  of  the  thumb  occupy  the  radial  side  of  the 
hand  and  form  the  Thenar  Eminence:  the  first  4 of  the  following-men- 
tioned muscles  occupy  the  ulnar  side  of  the  hand  and  form  the  Hypothenar 
Eminence^ 
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Palmaris  Brevis  (lo), — jrom  the  annular  ligament  and  palmar  fascia:  into 
the  skin  on  the  inner  border  of  the  palm  of  the  hand  Action,  to  corrugate 
the  skin  of  the  hand.  Nerve  ulnar. 

Abductor  Minimi  Digiti, — from  the  pisiform  bone  and  the  tendon  of  the 
flexor  carpi  ulnaris:  into  the  ulnar  side  of  the  base  of  the  ist  phalanx  of  the 
little  finger  and  the  aponeurosis  of  the  extensor  minimi  digiti.  Action, 
as  indicated  by  its  name.  Nerve,  ulnar. 

Flexor  Brevis  Minimi  Digiti, — from  the  hook  of  the  unciform  bone  and 
the  annular  ligament:  into  the  base  of  the  ist  phalanx  of  the  little  finger, 
with  the  preceding  muscle.  Action,  as  named.  Nerve,  ulnar. 

Opponens  Minimi  Digiti, — from  the  unciform  bone  and  the  annular  liga- 
ment: into  the  whole  ulnar  margin  of  the  5th  metacarpal  bone.  Action,  a 
flexor  of  the  5th  metacarpal  bone.  Nerve,  ulnar. 

Lumbricales  4, — from  the  tendons  of  the  deep  flexor:  into  the  expanded 
tendons  of  the  common  extensor  on  the  dorsi  of  the  phalanges.  Action, 
probably  to  flex  the  ist  phalanges.  Nerves,  median  and  ulnar. 

Dorsal  Interossei  4, — by  2 heads  from  the  adjacent  sides  of  the  meta- 
carpal bones:  into  the  bases  of  the  ist  phalanges  of  the  index,  middle,  and 
ring  fingers,  the  middle  finger  having  two.  Action,  abductors  of  the  fingers 
from  the  median  line.  Nerve,  ulnar. 

Palmar  Interossei  3, — from  the  palmar  surfaces  of  the  2d,  4th,  and  5th 
metacarpal  bones:  into  the  bases  of  the  ist  phalanges  of  the  same  fingers. 
Action,  adductors  of  the  fingers  Nerve,  ulnar 


MUSCLES  OF  THE  LOWER  EXTREMITY. 

Muscles  and  Fasciae  of  the  Iliac  Region. 

Iliac  Fascia, — is  an  aponeurotic  layer  which  lines  the  back  of  the  abdominal 
cavity  and  covers  the  psoas  and  iliacus  muscles  throughout  their  whole 
extent.  It  is  attached  above  to  the  ligamentum  arcuatum  internum, 
internally  by  arched  processes  to  the  bodies  of  the  vertebne,  also  to  the 
sacrum  and  the  brim  of  the  true  pelvis;  externally  it  is  continuous  with  the 
lumbar  fascia  above  and  is  attached  to  the  whole  length  of  the  inner  border 
of  the  crest  of  the  ilium;  below  it  is  continuous  with  the  fascia  transversalis 
and  the  pubic  part  of  the  fascia  lata  of  the  thigh,  is  intimately  connected 
to  Poupart’s  ligament,  and  is  prolonged  backward  and  inward  therefrom 
as  a band,  the  Ilio-pectineal  Ligament,  to  the  ilio-pectincal  eminence. 
It  descends  behind  the  femoral  vessels  into  the  thigh,  forming  the  pos- 
terior wall  of  the  femoral  sheath. 
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Psoas  Magnus  (ii), — jrom  the  bodies,  transverse  processes,  and  interverte- 
bral substances  of  the  last  dorsal  and  all  the  lumbar  vertebra;:  into  the 
lesser  trochanter  of  the  femur,  by  a common  tendon  with  the  iliacus.  Ac- 
tion, to  flex  the  thigh  upon  the  jielvis,  and  when  the  femur  is  fixed  to  bend 
the  trunk  forward.  Nerves,  anterior  branches  of  the  2nd  and  3rd  lumbar. 

Psoas  Parvus, — jrom  the  bodies  of  the  last  dorsal  and  first  lumbar  vertebrae 
and  the  intervertebral  substance:  into  the  ilio-jiectineal  eminence  and  the 
iliac  fascia.  Action,  when  present  it  is  a tensor  of  the  iliac  fascia.  Nerve, 
anterior  branch  of  the  ist  lumbar. 

Iliacus  (10), — jrom  the  iliac  fossa,  inner  margin  of  the  iliac  crest,  ilio-lumbar 
ligament,  base  of  the  sacrum,  anterior  spinous  processes  of  the  ilium  and 
the  notch  between  them,  and  from  the  capsule  of  the  hip-joint:  into  the 
outer  side  of  the  tendon  of  the  psoas  magnus.  Action,  the  same  as  that  of 
the  psoas  magnus.  Nerve,  anterior  crural. 

Muscles  and  Fasci/E  of  the  Thigh. 

Superficial  Fascia, — forms  a continuous  covering  over  the  whole  thigh  in 
two  layers,  between  which  lie  the  superficial  vessels  and  nerves.  The 
superficial  layer  is  continuous  above  with  the  superficial  fascia  of  the  ab- 
domen. The  deep  layer  is  fibrous  and  very  thin;  it  covers  the  saphenous 
opening  in  the  fascia  lata  (see  below),  where  it  is  perforated  for  the  internal 
saphenous  vein  and  numerous  vessels,  and  is  therefore  called  the  Crihri- 
jorm  Fascia  in  this  situation.  It  forms  one  of  the  coverings  of  a femoral 
hernia. 

Fascia  Lata, — the  deep  fascia  of  the  thigh,  extends  from  Poupart’s  ligament 
to  the  prominent  points  around  the  knee-joint,  and  from  the  margin  of  the 
sacrum  and  coccyx  around  the  limb  to  the  pubic  arch  and  pectineal  line. 
It  sends  two  strong  intermuscular  septa  down  to  the  linea  aspera,  and  con- 
tains the  Saphenous  Opening,  which  is  formed  by  the  reflected  margins  of 
its  pubic  and  iliac  portions.  The  structure  named  P on  part's  Ligament 
is  made  by  the  knife,  and  is  only  the  line  of  junction  between  the  aponeu- 
rosis of  the  external  oblique  muscl®  and  the  fascia  lata;  extending  from 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  pubic  bone. 

Tensor  Vaginae  Femoris  (4), — jrom  the  anterior  part  of  the  outer  lip  of  the 
iliac  crest,  the  anterior  superior  spinous  process  and  part  of  the  notch 
below  it,  also  from  the  fascia  covering  the  gluteus  medius:  into  the  fascia 
lata,  between  its  two  layers,  about  one-fourth  down  the  outer  side  of  the 
thigh.  Action,  a tensor  of  the  fascia  lata.  Nerve,  su[)crior  gluteal 

Sartorius  (5), — jrom  the  anterior  superior  spine  of  the  ilium  (2)  and  half  of 
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the  notch  below  it:  into  the  upper  internal  surface  of  the  shaft  of  the  tibia. 
Action,  to  flex  and  cross  the  legs.  Nerve,  anterior  crural. 


Fig.  55. 


[Quadriceps  Extensor,— including  the  4 remain- 
ing muscles  on  the  front  of  the  thigh, — the  rectus 
femoris,  vastus  externus,  vastus  internus,  and  the 
crureus.  Its  tendon  is  inserted  into  the  patella. 
Action,  the  great  extensor  of  the  leg.  Nerve, 
anterior  crural.] 

Rectus  Femoris  (6), — by  two  tendons,  the  Straight 
from  the  anterior  inferior  spine  of  the  ilium,  the 
Reflected  from  a groove  above  the  brim  of  the 
acetabulum:  into  the  patella  by  a flattened  ten- 
don (9)  which  is  common  to  this  and  the  next  3 
muscles.  Action,  to  extend  the  leg.  Nerve,  ante- 
rior crural. 

Vastus  Externus  (7), — from  the  anterior  border  of 
the  great  trochanter  and  part  of  the  linea  aspera 
of  the  femur:  into  the  outer  border  of  the  patella, 
by  a flat  tendon  which  blends  with  the  great 
extensor  tendon.  Action,  to  extend  the  leg. 

Nerve,  anterior  crural. 

Vastus  Internus  (8), — from  the  anterior  inter- 
trochanteric line,  the  spiral  line,  the  linea  aspera, 
the  internal  supracondylar  line,  the  tendon  of  the 
adductor  magnus  and  the  intermuscular  septum: 
into  the  inner  border  of  the  patella  and  the  great 
extensor  tendon.  Action,  to  extend  the  leg. 

Nerve,  anterior  crural 


Crureus, — from  the  upper  two-thirds  of  the  shaft  of 
the  femur  and  the  intermuscular  septum:  into  the  great  e.xtensor  tendon. 
Action,  to  extend  the  leg  Nerve,  anterior  crural.  This  muscle  and  the 
vastus  internus  appear  to  be  inseparably  united,  but  they  can  be  separated. 


Suberureus, — often  blended  with  the  crureus:  from  the  lower  part  of  the 
shaft  of  the  femur  anteriorly; — into  the  capsular  ligament  behind  the 
patella.  Action,  to  draw  up  the  capsular  ligament.  Nerve,  anterior 
crural. 


Gracilis  (15), — frofn  the  margin  of  the  symphysis  and  the  anterior  half  of 
the  pubic  arch:  into  the  inner  surface  of  the  shaft  of  the  tibia  below  the 
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tuberosity.  Action,  to  flex  the  leg  and  rotate  it  inward,  also  to  adduct  the 
thigh.  Nerve,  obturator. 

Pectineus  (12), — jroin  the  ilio-pectineal  line,  and  the  bone  in  front  thereof, 
also  from  the  fascia  covering  the  muscle:  into  the  rough  line  extending 
from  the  trochanter  minor  to  the  linea  aspera.  Action,  to  adduct  the  thigh 
and  rotate  it  outward.  Nerves,  accessory  obturator,  anterior  crural. 

Adductor  Longus  (13), — from  the  front  of  the  os  pubis:  into  the  middle  third 
of  the  linea  aspera.  Action,  to  adduct  the  thigh  powerfully.  Nerve, 
obturator. 

Adductor  Brevis, — from  the  body  and  descending  ramus  of  the  os  pubis; 
into  the  upper  part  of  the  linea  aspera.  Action, 
to  adduct  the  thigh.  Nerve,  obturator. 

Adductor  Magnus  (14), — from  the  descending 
ramus  of  the  os  pubis,  the  ramus  of  the  ischium, 
and  the  outer  margin  and  under  surface  of  the 
tuberosity  of  the  ischium:  into  the  rough  line 
leading  from  the  great  trochanter  to  the  linea 
aspera,  the  whole  length  of  the  linea  aspera,  and 
by  a tendon  into  the  tubercle  on  the  inner  condyle 
of  the  femur.  Action,  to  adduct  the  thigh  and 
rotate  it  outward.  Nerves,  obturator  and  great 
sciatic.  This  muscle  is  pierced  by  4 apertures 
for  the  3 superior  perforating  and  the  profunda 
arteries,  and  about  the  lower  one-third  of  its  inser- 
tion an  angular  interval  is  left  therein,  the  lower 
opening  of  Hunter's  canal,  for  the  passage  of  the 
femoral  vessels  into  the  popliteal  space. 

Muscles  of  the  Hip. 

Gluteus  Maximus  (/;), — from  the  superior  curved 
line  of  the  ilium,  the  crest  behind  it,  the  last 
piece  of  the  sacrum,  the  side  of  the  coccyx,  the 
great  sacro-sciatic  ligament,  the  aponeurosis  of 
the  erector  spinae  and  the  fascia  covering  the 
gluteus  medius:  into  the  fascia  lata  and  the  rough 
line  leading  from  the  great  trochanter  to  the  linea 
aspera.  Action,  to  extend  and  abduct  the  thigh 
and  rotate  it  outward,  also  to  maintain  the  trunic  erect.  Nerves,  infe- 
rior gluteal  from  the  sacral  plexus. 

Gluteus  Medius  (a), — from  the  ilium  between  the  suj^erior  and  middle 
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curved  lines,  the  crest  between  them  and  the  fascia  of  the  part;  into  the 
oblique  lines  on  the  great  trochanter.  Action,  its  posterior  fibres  rotate 
the  thigh  outward,  its  anterior  fibres  rotate  inward.  It  also  abducts  the 
thigh  and  draws  it  forward,  and  assists  to  maintain  the  trunk  erect. 
Nerve,  superior  gluteal. 

Gluteus  Minimus-  (8), — jrom  the  ilium  between  the  middle  and  inferior 
curved  lines,  and  the  margin  of  the  great  sacro-sciatic  notch:  into  the 
anterior  border  of  the  great  trochanter.  Action,  to  rotate  the  thigh  in- 
ward, also  to  abduct  and  draw  it  forward,  and  to  maintain  the  trunk  erect. 
Nerve,  superior  gluteal. 

Pyriformis  (9), — by  3 digitations  from  the  front  of  the  sacrum,  from  the 
margin  of  the  great  sacro-sciatic  foramen  and  the  great  sacro-sciatic  liga- 
ment; into  the  upper  border  of  the  great  trochanter  (7),  having  passed 
through  the  great  sacro-sciatic  foramen.  Action,  an  external  rotator  of  the 
thigh.  Nerves,  first  and  second  sacral. 

Obturator  Internus  (i  i), — from  the  posterior  bony  margin  of  the  obturator 
foramen  and  the  inner  surface  of  the  obturator  membrane;  into  the  great 

trochanter  (7),  passing  through  the 
lesser  sacro-sciatic  foramen.  Action, 
an  external  rotator  of  the  thigh. 
Nerves,  5th  lumbar,  ist  and  2nd  sacral. 

Gemellus  Superior  (10),  from  the  outer 
surface  of  the  spine  of  the  ischium: 
into  the  great  trochanter,  being  blend- 
ed with  the  tendon  of  the  obturator 
internus.  Action,  an  external  rotator 
of  the  thigh.  Nerves,  5th  lumbar, 
ist  and  2nd  sacral. 

Gemellus  Inferior  (12),  from  the  tuber- 
osity of  the  ischium:  into  the  tendon 
of  the  obturator  internus  and  the 

great  trochanter.  Action,  an  external 
rotator  of  the  thigh.  Nerves,  5th  lum- 
bar, ist  sacral. 

Quadratus  Femoris  (13), — from  the 
'7  tuberosity  of  the  ischium;  into  the 

upper  part  of  the  linea  quadrata 
on  the  trochanter  major  posteriorly. 

Action,  an  external  rotator  of  the  thigh.  Nerves,  5th  lumbar,  ist  sacral. 


Fig.  57. 
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Obturator  Externus, — from  the  anterior  inner  bony  margin  of  the  obturator 
foramen,  and  the  inner  two-thirds  of  the  anterior  surface  of  the  obturator 
membrane:  into  the  digital  fossa  of  the  femur.  Action,  an  external 
rotator  of  the  thigh.  Nerve,  obturator. 

Biceps  (i6), — by  2 heads,  the  Long  Head  (d)  from  the  tuberosity  of  the 
ischium  posteriorly,  the  Short  Head  (e)  from  the  outer  lip  of  the  linea 
aspera,  and  the  intermuscular  septum : into  the  outer  side  of  the  head  of 
the  fibula;  its  tendon  embracing  the  external  lateral  ligament  of  the  knee- 
joint  and  forming  the  Outer  Hamstring,  the  tendons  of  the  semi-tendi- 
nosus,  semi-membranosus,  gracilis  and  sartorius  forming  the  Inner  Ham- 
string. Action,  to  flex  the  leg  and  rotate  it  outward.  Nerve,  great  sciatic. 

Semi-tendinosus  (/), — from  the  tuberosity  of  the  ischium  by  a tendon  (4) 
common  to  it  and  the  long  head  of  the  biceps,  and  from  the  adjacent  apon- 
eurosis: into  the  shaft  of  the  tibia  at  its  upper  and  inner  surface,  its  tendon 
curving  around  the  inner  tuberosity.  Action,  to  flex  the  leg  upon  the 
thigh.  Nerve,  great  sciatic. 

Semi-membranosus  {g), — from  the  tuberosity  of  the  ischium  above  the 
origin  of  the  above-named  two  muscles:  into  the  inner  tuberosity  of  the 
tibia;  its  tendon  of  insertion  giving  off  fibrous  expansions  one  to  the  outer 
condyle  of  the  femur  forming  part  of  the  posterior  ligament  of  the  knee- 
joint,  another  to  the  fascia  covering  the  popliteus  muscle,  and  fibres  to  the 
internal  lateral  ligament  of  the  joint.  Action,  to  flex  the  leg,  and  rotate  it 
inward.  Nerve,  great  sciatic. 

External  Rotators  of  the  Hip-joint  are  13I, — the  3 adductors,  pyriformis,  2 
obturators,  2 gemelli,  quadratus  femoris,  pectineus,  psoas  magnus,  iliacus, 
sartorius,  and  posterior  half  of  the  gluteus  medius. 

Internal  Rotators  of  the  Hip-joint  are  2^, — the  tensor  vaginae  femoris,  gluteus 
minimus,  and  the  anterior  half  of  the  gluteus  medius. 

Muscles  of  the  Leg. 


Muscles  of  the  leg  arranged  in  groups  of  threes.  (Pancoast.) 


Tibialis  Anticus. 

Extensor  Proprius  Hallucis. 
Extensor  Longus  Digitortim. 
Gastrocnemius. 

Soleus. 

Plantaris.  Popliteus. 


Tibialis  Posticus. 

Flexor  Longus  Hallucis. 
Flexor  Longus  Digitorum. 
Peroneus  Longus. 
Peroneus  Brevis. 
Peroneus  Ter  tins. 


Tibialis  Anti'eus  (3), — from  the  outer  tuberosity  and  upper  two-thirds  of 
the  shaft  of  the  tibia  externally,  the  interosseous  membrane,  deep  fascia, 
and  intermuscular  septum;  through  the  inner  canal  in  the  anterior  annular 
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ligament;  into  the  inner  and  plantar  surface  of  the  internal  cuneiform 
bone,  and  the  base  of  the  ist  metatarsal.  Action,  to  flex  the  tarsus  on  the 
leg,  and  elevate  the  inner  border  of  the  foot.  Nerve,  anterior  tibial. 


Extensor  Proprius  Hallucis  (5), — from  the  middle  two-fourths  of  the 
fibula  anteriorly  and  the  interosseous  membrane,  through  the  2d  canal  in 
the  anterior  annular  ligament:  into  the  base  of  the  last  phalanx  of  the  great 
toe.  Action,  to  extend  that  toe.  Nerve,  anterior  tibial. 


Extensor  Longus  Digitorum  (4), — from  the  outer  tuberosity  of  the  tibia, 
the  upper  three-fourths  of  the  shaft  of  the  fibula  anteriorly,  interosseous 
membrane,  deep  fascia,  and  intermuscular  septa:  into  the  2d  and  3d 

phalanges  of  the  4 lesser  toes,  by  4 tendons  which 
pass  over  the  dorsum  of  the  foot  from  the  outer 
canal  in  the  anterior  annular  ligament.  Action, 
to  extend  the  lesser  toes.  Nerve,  anterior  tibial. 


posterior  surface  of 
internal  popliteal. 


Plantaris, — from  the  outer  bifurcation  of  the  linea 
aspera  and  the  posterior  ligament  of  the  knee- 
joint:  by  a very  long,  delicate  tendon  into  the 
the  os  calcis.  Action,  to  extend  the  foot.  Nerve, 


Peroneus  Tertius  (6), — from  the  outer  lower  fourth 
of  the  fibula,  interosseous  membrane  and  inter- 
muscular septum:  into  the  base  of  the  5th  meta- 
tarsal bone.  This  muscle  is  a part  of  the  last- 
named,  and  passes  through  the  same  canal  in  the 
annular  ligament.  Action,  to  flex  the  tarsus. 
Nerve,  anterior  tibial. 

Gastrocnemius, — by  2 heads  (9,  10),  from  the 
condyles  of  the  femur,  and  the  supra-condyloid 
ridges:  unites  with  the  tendon  of  the  soleus  to 
form  the  tendo  AchilUs,  into  the  posterior  tuber- 
osity of  the  os  calcis.  Action,  to  extend  the 
foot.  Nerve,  internal  popliteal. 

Soleus, — from  the  head  and  upper  third  of  the  shaft 
of  the  fibula  posteriorly,  the  oblique  line  of  the 
tibia,  and  the  tendinous  arch:  unites  with  the 
tendon  of  the  gastrocnemius  as  the  tendo  AchilUs 
(see  above).  Action,  to  extend  the  foot.  Nerves, 
internal  popliteal,  posterior  tibial. 
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Popliteus  (6  Fig.  59), — from  a depression  on  the  external  condyle  of  the 
femur,  and  the  posterior  ligament  of  the  knee-joint;  into  the  inner  two- 
- thirds  of  the  triangular  surface  on  the  shaft  of  the  tibia  (2)  posteriorly  and 
above  the  oblique  line.  Action,  to  flex  the  leg.  Nerve,  internal  jjopliteal. 

Flexor  Longus  Hallucis  (9), — from  the  lower  two-thirds  of  the  shaft  of  the 
fibula  internally,  the  interosseous  membrane,  fascia,  and  intermuscular 
septum,  its  tendon  passing  through  grooves  in  the  tibia,  astragalus  and  os 
calcis ; into  the  base  of  the  last  phalanx  of  the  great  toe. 

Action,  to  flex  the  great  toe.  Nerve,  posterior  tibial.  Fm.  59. 

Flexor  Longus  Digitorum  (7), — from  the  shaft  of  the 
tibia  posteriorly  and  below  the  oblique  line;  its  tendon 
passing  behind  the  inner  malleolus  in  a groove  (13) 
with  the  tibialis  posticus:  into  the  bases  of  the  last 
phalanges  of  the  lesser  toes  by  4 tendons  which  j)er- 
forate  the  tendons  of  the  flexor  brevis  digitorum. 

Action,  to  flex  the  phalanges  and  extend  the  foot. 

Nerve,  posterior  tibial. 

Tibialis  Posti'eus  (8), — by  two  processes  between  which 
pass  the  anterior  tibial  vessels,  from  the  upper  half  of 
shaft  of  the  tibia  posteriorly,  the  upper  two-thirds  of  the 
shaft  of  the  fibula  internally,  the  interosseous  mem- 
brane, deep  fascia,  and  intermuscular  septa;  its  tendon 
passes  behind  the  inner  malleolus  in  a groove  (13)  with 
the  long  flexor;  hito  the  tuberosity  of  the  scaphoid  and 
internal  cuneiform  bones.  Action,  to  extend  the  tarsus 
and  invert  the  foot.  Nerve,  posterior  tibial. 

Peroneus  Longus  (10), — from  the  head  of  the  fibula, 
and  the  upper  two-thirds  of  its  shaft  externally,  the 
deep  fascia  and  intermuscular  septa,  passes  behind 
the  outer  malleolus  in  a groove  with  the  peroneus 
brevis,  through  a groove  in  the  cuboid  bone;  into  the 
outer  side  of  the  base  of  the  metatarsal  bone  of  the 
great  toe  and  the  internal  cuneiform  bone,  having 
crossed  the  sole  of  the  foot  obliquely.  Action,  to 
extend  and  evert  the  foot.  Nerve,  musculo-cutaneous  branch  of  the 
external  popliteal. 

Peroneus  Brevis  (ii), — from  the  lower  two-thirds  of  the  shaft  of  the  fibula 
externally  and  the  intermuscular  septa:  its  tendon  passes  behind  the  ex- 
ternal malleolus  in  a groove  with  the  long  peroneal,  into  the  dorsum  of  the 


112 


HUMAN  ANATOMY. 


base  of  the  5th  metatarsal  bone.  Action,  to  extend  the  foot.  Nerve,  mus- 
culo-cutaneous  branch  of  the  external  popliteal. 

Fascia  of  the  Foot. 

Anterior  Annular  Ligament  (12  Fig.  58), — consists  of  vertical  and  hori- 
zontal j)ortions,  is  attached  to  the  lower  ends  of  the  fibula  and  tibia,  the  os 
calcis  and  the  plantar  fascia.  It  contains  sheaths  lined  by  synovial  mem- 
branes for  the  tendons  of  the  extensor  muscles,  (that  of  the  extensor  pro- 
prius  hallucis  passing  beneath  it),  as  also  the  anterior  tibial  vessels  and 
nerve. 

Internal  Annular  Ligament, — from  the  inner  malleolus  to  the  os  calcis, 
converting  4 bony  grooves  into  canals  lined  by  synovial  membranes  for  the 
flexor  tendons  and  the  posterior  tibial  vessels  and  nerve. 

External  Annular  Ligament, — from  the  outer  malleolus  to  the  os  calcis, 
binding  down  the  peronei  tendons  in  one  synovial  sac. 

Plantar  Fascia, — the  densest  in  the  body,  divided  into  a central  and  two 
lateral  portions,  and  attached  to  the  inner  tuberosity  of  the  os  calcis, 
divides  into  5 processes,  i for  each  toe,  and  several  intermuscular  septa. 

Dorsal  Fascia, — is  a thin  membranous  layer  continuous  above  with  the 
anterior  margin  of  the  annular  ligament,  and  becoming  gradually  lost 
opposite  the  heads  of  the  metatarsal  bones,  and  on  each  side  blending  with 
the  plantar  fascia.  It  forms  a sheath  for  the  tendons  on  the  dorsum  of  the 
foot. 

Muscles  of  the  Foot. 

Extensor  Brevis  Digitorum  (ii  Fig.  58), — the  only  muscle  on  the  dorsum 
of  the  foot,  arises  from  the  os  calcis  externally,  the  calcaneo-astragaloid 
and  the  anterior  annular  ligaments; — by  4 tendons,  i into  the  ist  phalanx 
of  the  great  toe,  and  the  others  into  the  outer  sides  of  the  long  extensor 
tendons  of  the  2d,  3d,  and  4th  toes.  Action,  to  extend  the  toes.  Nerve, 
anterior  tibial. 

Muscles  on  the  sole  of  the  foot  number  19;  arranged  by  layers; — 
ist  Layer.  3d  Layer. 

Abductor  Hallucis.  Flexor  Brevis  Hallucis. 

Flexor  Brevis  Digitorum.  Adductor  Obliquus  Hallucis.  Pancoast’s  Tri- 

Abductor  Minimi  Digiti.  Flexor  Brevis  Minimi  Digiti.  V angle,  the  lowest 
2d  Layer.  Adductor  Transversus  Hallucis.  j body. 

Flexor  Accessorius.  4th  Layer. 

Lumbricales,  4.  Interossei  (4  Dorsal,  3 Plantar). 

Abductor  Hallucis, — from  the  inner  tubercle  of  the  os  calcis,  the  internal 
annular  ligament,  plantar  fascia,  and  intermuscular  septum ; into  the  inner 
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side  of  the  base  of  the  ist  phalanx  of  the  great  toe.  Action,  to  abduct  the 
great  toe.  Nerve,  internal  plantar. 

Flexor  Brevis  Digitorum,— /row  the  inner  tubercle  of  the  os  calcis  (ii), 
the  plantar  fascia  and  intermuscular  septa:  into  the  sides  of  the  2d  pha- 
langes of  the  lesser  toes  by  4 tendons  (5)  which  are 
perforated  for  the  long  flexor  tendons  (2).  Action, 
to  flex  the  lesser  toes.  Nerve,  internal  plantar. 

Abductor  Minimi  Digiti, — from  the  tubercles  and 
under  surface  of  the  os  calcis  (ii),  the  plantar 
fascia  and  the  intermuscular  septum : into  the  base 
of  the  I St  phalanx  of  the  little  toe  with  the  ten- 
don of  its  short  flexor.  Action,  to  abduct  the 
little  toe.  Nerve,  external  plantar. 

Flexor  Accessorius  (i), — by  2 heads,  from  the  os 
calcis  and  the  long  plantar  ligament:  into  the  ten- 
don of  the  flexor  longus  digitorum.  Action,  acces- 
sory flexor  of  the  toes.  Nerve,  external  plantar 

Lumbricales  (4),  four,  from  the  long  flexor  tendons: 
each  into  the  dorsum  of  the  ist  phalanx  of  the 
corresponding  toe.  Action,  accessory  flexors  of 
the  toes.  Nerves,  internal  plantar  to  the  inner- 
most lumbrical,  external  plantar  to  the  other  three. 

Flexor  Brevis  Hallucis  (7), — from  the  cuboid  and 
external  cuneiform  bones,  and  the  prolonged  ten- 
don of  the  tibialis  posticus:  into  both  sides  of  the 
base  of  the  ist  phalanx  of  the  great  toe,  by  2 portions,  of  which  one  blends 
with  the  abductor  hallucis,  the  other  with  the  adductor  obliquus  hallucis. 
Action,  to  flex  the  great  toe.  Nerve,  internal  plantar. 

Adductor  Obliquus  Hallucis, — from  the  tarsal  ends  of  the  three  middle 
metatarsal  bones,  and  the  sheath  of  the  tendon  of  the  peroneus  longus: 
into  the  base  of  the  ist  phalanx  of  the  great  toe,  externally.  Action,  to 
adduct  the  great  toe.  Nerve,  external  plantar. 

Flexor  Brevis  Minimi  Digiti  (6), — from  the  base  of  the  5th  metatarsal 
bone  (9)  and  the  sheath  of  the  tendon  of  the  peroneus  longus:  into  the  base 
of  the  ist  phalanx  of  the  little  toe  externally.  Action,  to  flex  the  little  toe. 
Nerve,  external  plantar. 

Adductor  Transversus  Hallucis  (Transversus  Pedis), — from  the  inferior 
metatarso-phalangeal  ligaments  of  the  three  outer  toes  and  the  transverse 
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ligament  of  the  metatarsus:  into  the  outer  side  of  the  ist  phalanx  of  the 
great  toe,  blending  with  the  tendon  of  the  adductor  obliquus  hallucis. 
Action,  to  adduct  the  great  toe.  Nerve,  external  plantar. 

Dorsal  Interossei  4, — each  by  two  heads  from  the  adjacent  sides  of 
two  metatarsal  bones;  into  the  base  of  the  ist  phalanx  of  the  corresponding 
toe.  Action,  to  abduct  the  toes.  Nerve,  external  plantar. 

Plantar  Interossei  3, — from  the  shafts  of  the  3d,  4th,  and  5th  metatarsal 
bones:  into  the  bases  of  the  ist  phalanges  of  the  same  toes.  Action,  to 
adduct  the  toes  toward  the  median  line.  Nerve,  external  plantar. 


THE  BLOOD-VASCULAR  SYSTEM. 

THE  HEART. 

The  Pericardium  is  a conical  membranous  sac,  containing  the  heart  and 
the  roots  of  the  great  vessels.  It  lies  behind  the  sternum  and  between  the 
pleunc,  its  apex  upward,  its  base  attached  to  the  central  tendon  of  the  dia- 
phragm. It  is  composed  of  an  outer  fibrous  coat,  and  an  inner  serous  one; 
the  former  is  prolonged  on  the  outer  surfaces  of  the  great  vessels,  except 
the  inferior  vena  cava,  and  becomes  continuous  with  the  deep  layer  of  the 
cervical  fascia;  the  latter  consists  of  a parietal  layer,  lining  the  inner  sur- 
face of  the  fibrous  coat,  and  a visceral  layer,  which  is  reflected  over  the  heart 
and  vessels.  The  serous  portion  secretes  a thin  fluid,  about  i drachm  in 
(quantity  normally,  for  the  lubrication  of  its  surfaces.  Arteries,  are  derived 
from  the  internal  mammary  and  its  musculo-phrenic  branch,  and  from  the 
descending  thoracic  aorta.  Nerves,  are  branches  from  the  vagus,  the  phrenic 
and  the  sympathetic. 

The  Endocardium  is  a thin,  smooth,  transparent  membrane,  which  lines 
the  internal  surface  of  the  heart;  assisting  by  its  reduplications  in  forming 
the  valves,  and  being  continuous  with  the  lining  membrane  of  the  great 
blood-vessels. 

The  Heart  is  a hollow  muscular  organ,  conoidal  in  shape,  placed  oblic[uely 
in  the  chest  between  the  lungs,  base  upward,  apex  to  the  left  and  front,  corre- 
sponding to  the  space  between  the  5th  and  6th  costal  cartilages,  f inch  inside 
of  and  inch  below  the  left  nipple.  In  the  adult  its  size  is  about  5 inches  by 
3^  by  2\,  and  from  10  to  12  oz.  in  weight  in  the  male,  8 to  10  oz.  in  the  female. 

The  Cavities  of  the  Heart  are  4 in  number,  an  auricle  and  a ventricle  on 
each  side  of  the  heart;  the  cavities  on  one  side  being  separated  from  those  of 
the  other  side  by  a longitudinal  muscular  septum.  The  division  into  4 
cavities  is  indicated  on  the  external  surface  of  the  organ  by  grooves,  named. 
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from  their  contiguous  cavities,  the  aiiriciilo-ventricular  groove  transversely, 
and  the  inter -veniricular  grooves  longitudinally. 

Structure  of  the  Heart.  The  muscular  fibres  forming  the  heart  take 
origin  from  four  fibrous  rings  at  the  auriculo-ventricular  and  aortic  openings. 
The  fibres  of  the  auricles  are  arranged  in  two  layers,  a superficial  and  a deep 
one,  the  latter  having  looped  fibres  and  annular  fibres.  In  the  ventricles  the 
fibres  are  also  superficial  and  deep,  the  latter  being  arranged  circularly,  the 
former  spirally,  coiling  inward  at  the  apex  of  the  heart  into  a whorl-like 
form,  the  vortex. 

Vessels  and  Nerves.  The  Arteries  are  the  right  and  left  coronary  from 
the  aorta.  The  Veins  accompany  the  arteries  and  terminate  in  the  right 
auricle.  The  Lymphatics  terminate  in  the  thoracic  and  right  lymjihatic 
ducts.  The  Nerves  are  derived  from  the  cardiac  plexuses,  which  are  formed 
partly  from  the  cranial  nerves  and  partly  from  the  sympathetic. 


The  Right  Heart. 


The  Right  Auricle  is  slightly  larger  than  the  left,  its  walls  somewhat 
thinner,  being  about  one  line  in  thickness;  its  cavity  contains  about  2 fiuid- 
ounces.  It  consists  of  two 
parts,  a princij)al  cavity,  the 
sinus  venosus  (i)  or  atrium, 
situated  posteriorly,  and  a 
smaller  portion,  the  appendix 
aiiriculmiyi),  situated  anteriorly. 

It  receives  the  venous  blood  by 
the  suj)erior  (3)  and  inferior  (4) 
venai  cavae  and  the  coronary 
sinus,  and  presents  interiorly 
the  following  points  for  exam- 
ination:— 

Appendix  Auriculce  {n), — a 
conical  pouch  projecting 
from  the  sinus  to  the  front 
and  left,  its  margins  being 
dentated. 

Openings — of  the  superior 


and  inferior  veme  cavae  and  the  coronary  sinus  (7),  the  latter  having  a 
valve  in  two  segments. 

Foramina  Thehesii, — several  minute  orifices,  the  mouths  of  veins  from  the 
substance  of  the  heart. 
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Auricula-ventricular  Opening  (9), — communicates  with  the  right  ventricle, 
is  oval,  about  inch  broad,  surrounded  by  a fibrous  ring,  and  is 
guarded  by  the  tricuspid  valve. 

Fossa  Ovalis  (5), — a depression  on  the  inner  wall,  corresponding  to  the 
situation  of  the  foramen  ovale  in  the  foetus. 

Annulus  Ovalis, — the  oval  margin  of  the  fossa  ovalis. 

Musculi  Pectinati, — muscular  columns  on  the  inner  surface  of  the  appen- 
dix and  the  inner  wall  of  the  auricle. 

Tubercle  of  Lower, —a.  very  small  projection  on  the  right  wall,  supposed  to 
influence  the  direction  of  the  blood-current. 

Eustachian  Valve  (6), — at  the  anterior  margin  of  the  inferior  vena  cava; 
large  in  the  foetus,  to  direct  the  blood  to  the  foramen  ovale. 

Coronary  Valve  (Valve  of  Thebesius)  (8), — a semicircular  fold  which  pro- 
tects the  orifice  of  the  coronary  sinus  and  prevents  regurgitation  of  blood 
into  the  sinus. 

The  Right  Ventricle  (a)  is  triangular  in  form  and  extends  from  the  right 
auricle  to  near  the  apex  of  the  heart.  Its  anterior  surface  is  rounded  and 
convex  and  forms  the  larger  part  of  the  front  of  the  heart.  Its  under  surface 
is  flattened  and  rests  upon  the  diaphragm.  Its  cavity  {h  c)  can  contain  about 
3 fluidounces,  and  presents  the  following  points  for  examination: — 

Tricuspid  Valve  {e,  /), — consists  of  3 triangular  segments  connected  by 
their  bases  with  the  auriculo-ventricular  orifice,  and  by  their  sides  with 
each  other,  the  largest  being  on  the  left  side. 

Semilunar  Valves  {m), — are  3 in  number,  and  guard  the  orifice  of  the 
pulmonary  artery,  each  about  the  middle  of  its  free  margin  has  a 
fibrocartilaginous  nodule,  the  corpus  Arantii,  which  more  perfectly 
closes  the  orifice. 

Opening  of  the  Pulmonary  Artery, — at  the  superior  and  internal  angle  of 
the  ventricle,  the  conus  arteriosus.  It  is  circular  in  form,  surrounded 
by  a fibrous  ring,  and  is  guarded  by  the  semilunar  valves. 

Sinuses  of  Valsalva, — are  3 pouches,  one  behind  each  valve,  between  it  and 
the  commencement  of  the  pulmonary  artery. 

ColumncB  Carnece  (g), — muscular  columns  projecting  from  the  surface  of  the 
ventricle,  of  which  3 or  4,  called  musculi  papillares,  give  attachment  to 
the  chordae  tendinae. 

Chordoe  Tendince  (/), — delicate  tendinous  cords  which  connect  the  margins 
and  lower  surfaces  of  the  tricuspid  valve  with  the  columnae. 

The  Left  Heart. 

The  Left  Auricle  is  smaller  than  the  right,  but  has  thicker  walls,  being 
about  line.  Like  the  right  auricle  it  consists  of  a principal  cavity  (i)  or 


THE  HEART. 


117 


sinus  and  an  appendix  auriculcB  (2),  wliich  overlaps  the  root  of  the  pulmonary 
artery.  Internally  the  auricle  presents  the  following  parts: — 

Openings  (3)  0}  the  Pulmonary  Veins, — are  4 in  number,  sometimes  3,  as 
the  two  left  veins  (5)  frequently  end  in  a common  opening.  They 
have  no  valves. 

Left  A iiricido -ventricular  Opening  (6), — is  smaller  than  the  right  one. 
Musculi  Pectinati, — on  the  inner  surface  of  the  appendix. 

Depression, — corresponding  to  the  fossa  ovalis  in  the  right  auricle. 


The  Left  ‘Ventricle  (8)  is  longer,  thicker  and  more  conical  in  shape  than 
the  right  ventricle  {h),  and  it  forms  a small  part  of  the  anterior  surface  of  the 
heart  but  a considerable  part  of  its  posterior  surface.  By  its  projection 
beyond  the  apex  of  the  right  ventricle 

it  forms  the  apex  of  the  heart.  Its  Fig.  62. 

walls  are  the  thickest  of  those  in  the 
heart,  being  thrice  as  thick  as  those 
of  the  right  ventricle.  Its  interior  (9) 
presents  the  following: — 

Left  Auriculo-ventricular  Opening, 

— is  surrounded  by  a dense  fibrous 
ring  and  is  guarded  by  the  mitral 
valve. 

Aortic  Opening, — is  small  and  cir- 
cular, placed  in  front  and  to  the 
right  of  the  auriculo-ventricular, 
a segment  of  the  mitral  valve  be- 
ing between  them.  It  is  sur- 
rounded by  a fibrous  ring,  and 
guarded  by  the  semilunar  valves. 

Mitral  Valve  (a), — consists  of  two 
unequal-sized  segments,  and  is 
attached  to  the  fibrous  ring  which 
surrounds  the  auriculo-ventricular  opening.  Its  margins  are  connected 
with  the  ventricular  walls  by  chordae  tendinae  and  musculi  papillares. 

Semilunar  Valves, — 3 in  number,  guard  the  aortic  orifice,  and  are  larger 
and  stronger  than  those  on  the  right  side. 

Sinus  of  Valsalva, — a pouch  in  the  wall  of  the  aorta  opposite  each  seg- 
ment of  the  semilunar  valves. 

Columnee  Carnece  (h), — are  smaller  and  more  numerous  than  those  on  the 
right  side;  the  musculi  papillares  are  but  two  in  number,  one  connected 
to  the  anterior,  the  other  to  the  posterior  wall. 
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THE  ARTERIES. 

The  Arteries  are  cylindrical  tubular  vessels  which  carry  blood  from  the 
ventricles  of  the  heart  to  every  part  of  the  body.  The  Aorta  and  its  branches, 
together  with  the  returning  veins,  constitute  the  greater  or  systemic  circula- 
tion. The  P ulmonary  Artery  and  its  branches  to  the  lungs,  together  with 
the  returning  veins,  constitute  the  lesser  or  pulmonic  circulation.  The 
arteries  anastomose  or  communicate  freely  with  each  other  everywhere 
throughout  the  body,  permitting  the  establishment  of  collateral  circulations. 

Structure  of  the  Arteries.  They  are  dense  in  structure,  very  elastic, 
preserving  their  cylindrical  form,  and  are  composed  of  3 coats,  an  Internal  or 
serous;  a Middle,  composed  of  muscular  and  elastic  tissue;  and  an  External, 
composed  of  connective  tissue.  They  are  generally  included  in  a fibro- 
areolar  investment,  the  Sheath,  which  also  encloses  the  accompanying  veins. 
The  larger  arteries  are  nourished  by  the  Vasa  Vasoriim,  blood-vessels  which 
ramify  in  the  external  and  middle  coats;  and  are  supplied  with  nerves,  the 
Vaso-motor,  derived  from  both  the  sympathetic  and  cerebro-spinal  systems, 
and  forming  intricate  plexuses  on  the  larger  trunks. 

The  Capillaries  are  minute  vessels  forming  a network  throughout  the 
tissues,  of  the  body  between  the  terminating  arteries  and  the  commencing 
veins.  Their  average  diameter  is  about  the  u inch,  and  their  walls 

consist  of  a transparent  homogeneous  meYnbrane  continuous  with  the  inner- 
most layer  of  the  arterial  and  venous  walls. 

[In  the  following  pages,  main  branches  are  in  italics,  sub-branches  in 
Romani] 

The  Pulmonary  Artery  and  Aorta. 

The  Pulmonary  Artery  alone  of  the  arteries  carries  venous  blood,  which 
it  conveys  from  the  right  side  of  the  heart  to  the  lungs.  It  is  inch  in 
diameter  and  only  about  2 inches  long,  and  all  within  the  pericardium; 
arising  from  the  right  ventricle  in  front  of  the  ascending  aorta,  passing  up- 
ward and  backward  to  the  under  surface  of  the  arch  of  the  aorta,  where  it 
bifurcates,  and  is  connected  at  its  root  to  the  aorta  by  a fibrous  cord,  the 
remains  of  the  ductus  arteriosus  of  the  foetus.  Its  terminal  branches  are 
the — 

Right  and  Left  Pulmonary  Arteries, — the  latter  being  the  shorter  of  the 
two;  they  pass  horizontally  outward  to  the  roots  of  their  respective  lungs, 
where  each  divides  into  two  branches,  which  again  and  again  subdivide  to 
ramify  throughout  the  lung  tissue  and  end  in  the  capillaries  of  those  organs. 

The  Aorta  is  the  main  trunk  of  the  systemic  arteries,  commencing  at  the 
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aortic  opening  of  the  left  ventricle  of  the  heart,  it  arches  backward  over  the 
roof  of  the  left  lung  into  the  thorax,  where  it  descends  on  the  left  of  the  spinal 
column,  and  after  passing  through  the  aortic  opening  in  the  diaphragm,  it 
terminates  in  the  right  and  left  common  iliac  arteries  opposite  the  4th  lumbar 
vertebra.  It  is  divided  into  the  Ascending  Aorta  (5),  the  Arch  (6),  and  the 
Descending  Aorta  (12),  the  last-named  being  again  divided  into  the  Thoracic 
Aorta  and  the  Abdominal  Aorta  (described  under  Arteries  of  the  Trunk). 
The  upper  border  of  the  arch  is  generally  situated  about  an  inch  below  the 
upper  margin  of  the  sternum.  The  branches  of  the  aorta  are — 

From  the  Ascending  Aorta, — 2 Coronary  Arteries  (4). 

From  the  Arch, — Innominate  (7).  Lejt  Common  Carotid  (10). 

Lejt  Subclavian  (ii). 

From  the  Thoracic, — Pericardiac.  QZsophageal.  18  Intercostals. 

Bronchial.  Posterior  Mediastinal. 

From  the  Abdominal, — 2 Phrenic. 

{Gastric.  2 Spermatic,  in  the  male. 
Hepatic.  2 Ovarian,  in  female. 
Splenic.  Inferior  Mesenteric. 

Superior  Mesenteric.  8 Lumbar. 

2 Supra-renal.  Sacra  Media. 

2 Renal.  2 Common  Iliac. 


The  Coronary  Arteries  are  2 in  number,  a 
right  and  a left  (4),  arise  from  the  aorta  in 
the  sinuses  of  Valsalva  behind  the  semilunar 
valves,  and  run  in  the  vertical  grooves  of  the 
heart,  the  left 'artery  in  front,  to  supply  the 
tissue  of  that  organ.  Each  artery  divides  into 
2 branches,  the  transverse  and  the  descending, 
the  latter  anastomosing  at  the  apex  of  the 
heart  with  its  fellow  of  the  opposite  side.  The 
descending  branch  of  the  right  coronary  sends 
off  a marginal  branch  along  the  margin  of  the 
right  ventricle,  and  an  infundihidar  branch  to 
the  conus  arteriosus  of  the  same  ventricle. 


Fig.  63. 


The  Innominate  Artery  (7)  arises  from  the 
summit  of  the  arch  of  the  aorta,  is  inch  long, 
and  divides  behind  the  right  sterno-clavicular 
joint  into  the  Right  Common  Carotid  (9)  and 
Right  Subclavian  (8),  these  arteries  on  the  left  side  of  the  body  (10,  it) 
arising  directly  from  the  arch  of  the  aorta.  It  sometimes  sends  off  a small 
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branch,  the  Thyroidea  ima,  to  the  thyroid  body;  which  vessel  may  arise 
from  the  arch  of  the  aorta,  the  right  common  carotid,  the  subclavian,  or  the 
internal  mammary.  The  Innominate  artery  is  sometimes  absent  and  not 
infrequently  varies  in  length  from  inch  to  2 inches. 


ARTERIES  OF  THE  HEAD  AND  NECK. 

The  Common  Carotid  Arteries.  Arising  differently  (see  above)  the 
two  carotids  arc  similarly  described,  except  that  the  left  is  longer  and  deeper 
than  the  right  one.  Their  course  is  indicated  by  a line  drawn  from  a point 
midway  between  the  angle  of  the  lower  jaw  and  the  mastoid  process  to  the 
sterno-clavicular  articulation.  At  the  lower  part  of  the  neck  they  are  sepa- 
rated only  by  the  width  of  the  trachea,  and  they  are  each  contained  in  a sheath 
of  the  deep  cervical  fascia  with  the  internal  jugular  vein  externally  and  the 
pneumogastric  nerve  between  the  artery  and  vein.  On  the  front  of  the 
sheath  lies  the  descendens  noni  nerve  (descending  branch  of  the  9th  or  hypo- 
glossal). The  artery  lies  beneath  the  inner  border  of  the  sterno-cleido- 

mastoid  muscle,  and  is  crossed 
about  its  middle  by  the  omo- 
hyoid muscle  and  the  middle 
thyroid  vein.  It  is  also  crossed 
above  by  the  facial,  lingual,  and 
superior  thyroid  veins,  below  by 
the  anterior  jugular  vein,  and 
on  the  left  side  often  by  the 
internal  jugular  vein.  It  bifur- 
cates,* at  the  level  of  the  upper 
border  of  the  thyroid  cartilage, 
into  the  External  and  Internal 
Carotids,  of  which  the  internal 
is  the  most  remote  from  the 
median  line. 

The  External  Carotid  Ar- 
tery (2)  (Fig.  64)  commences 
opposite  the  upper  border  of 
the  thyroid  cartilage,  and  passes 
upward,  forward  and  backward 
to  the  space  between  the  neck  of 
the  condyle  of  the  lower  jaw 
and  the  external  meatus,  where 
it  divides  into  the  temporal  and  internal  maxillary  arteries.  It  has  8 
branches,  the — 


Fig.  64. 
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Superior  Thyroid  (4), — arising  below  the  greater  cornu  of  the  hyoid  bone. 
Muscular.  Hyoid.  Superior  Laryngeal. 

Glandular.  Superficial  Descending.  Crico-thyroid. 

Lingual  (5), — under  the  hyo-glossus  muscle  to  the  tongue;  giving  off — 
Hyoid.  Dorsalis  Linguse.  Sublingual.  Ranine. 

Facial  (6), — crosses  the  lower  jaw  at  the  anterior  angle  of  the  masseter; 
giving  off — 

Inferior  (Ascending)  Palatine.  Submental  (7).  2 Coronary  (8,  q). 

Tonsillar.  Muscular.  Lateralis  Nasi. 

Submaxillary.  Inferior  Labial.  Angular. 

Occipital  (10), — lies  in  the  occipital  groove  of  the  temporal  bone. 

Muscular.  Auricular.  Artcria  Princeps  Cer- 

Sterno-mastoid.  Meningeal.  vicis  (13). 

Posterior  Auricular  (14), — ascends  under  cover  of  the  parotid  gland. 

Stylo-mastoid.  Auricular.  Mastoid.  Muscular.  Glandular. 
Ascending  Pharyngeal, — lies  on  the  rectus  capitis  anticus  major. 
Prevertebral.  Pharyngeal.  Tympanic.  Meningeal. 

Superficial  Temporal  (15), — the  smallest  of  the  termini  of  the  external 
carotid,  begins  in  the  parotid  gland,  crosses  the  zygomatic  arch,  and 
divides  into  anterior  (13)  and  posterior  temporal  (16).  Its  branches  are 
the — 

Transverse  Facial  (15).  Middle  Temporal  (17).  Anterior  Auricular. 

Internal  Maxillary  (4), — the  other  terminal  branch  of  the  external  car- 
otid (i),  is  divided  into  three 
portions,  Maxillary  (4),  Ptery- 
goid (5),  and  Spheno-maxil- 
lary  (6),  which  respectively  give 
off  the  following  branches;  (Fig. 

65-) 

M axillary. 

Deep  Auricular,  to  the  tragus 
and  canal. 

Tympanic  (7),  entering  the  Gla- 
serian  fissure. 

Middle  Meningeal  (8). 

Small  Meningeal  (9). 

Inferior  Dental  (10),  divides  into 
Incisor  and  Mental. 
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Pterygoid. 

Deep  Temporal,  ant.  and  poste- 
rior. 

Pterygoid  Branches,  to  those 
muscles. 

Masseteric,  to  the  masseter  mus- 
cle. 

Buccal,  to  the  buccinator  muscle. 


Spheno -maxillary. 

Alveolar  (ii). 

Infra-orbital  (12). 

Descend.  Palatine  (13). 

Vidian  (16). 

Ptery go-palatine  (15). 
Spheno-palatine  or  Naso-pala- 
tine  (14). 


The  Internal  Carotid  Artery  commences  at  the  bifurcation  of  the  com- 
mon carotid  and  ascends  in  front  of  the  transverse  processes  of  the  three 
upper  cervical  vertebrae,  and  close  to  the  tonsil,  traverses  the  carotid  canal  in 
the  temporal  bone,  and  after  piercing  the  dura  mater  close  by  the  anterior 
clinoid  process,  divides  into  its  terminal  (cerebral)  branches.  It  curves 
remarkably  in  different  parts  of  its  course,  in  the  carotid  canal  and  alongside 
the  body  of  the  sphenoid  bone  it  describes  a double  curvature  resembling  the 
italic  letter  5 placed  horizontally.  In  the  cervical  portion  no  branches  are 
given  off;  in  the  petrous,  cavernous  and  cerebral  portions  it  gives  off  the 
following; — 

Tympanic, — enters  the  tympanum  from  the  carotid  canal,  and  anasto- 
moses on  the  membrana  tympani  with  the  tympanic  branch  of  the  in- 
ternal maxillary  and  the  stylo-mastoid. 

Arteria  Receptacidi, — numerous  small  vessels  going  to  the  walls  of  the 
sinuses,  the  Gasserian  ganglion  and  the  pituitary  body. 

Anterior  Menmgeal, — a small  branch  to  the  dura  mater  of  the  anterior 
fossa,  after  passing  over  the  lesser  wing  of  the  sphenoid. 

Ophthalmic, — arises  from  the  cavernous  portion,  enters  the  orbit  through 
the  optic  foramen,  terminating  at  the  inner  angle  of  the  eye  into  the 
frontal  and  nasal  branches.  It  gives  off  the  following  branches: — 


Ocular  Group. 
Art.  Centralis  Retinae. 
Muscular. 

Anterior  Ciliarv. 
Short  Ciliary. 

Long  Ciliary. 


Orbit al  Group. 

Lachrymal.  PVontal 

Supra-orbital.  Nasal. 

Posterior  Ethmoidal.  (the 
Anterior  Ethmoidal.  terminal 

Internal  Palpebral.  branches). 


Anterior  Cerebral, — joined  to  its  fellow  by  the  Anterior  Comiminicating 
Artery,  about  2 lines  long;  then  runs  alongside  its  fellow,  terminating 
by  anastomosis  with  the  posterior  cerebral  arteries,  and  giving  off  the 
following  branches: — 


Antero-median  Ganglionic.  Ant.  Internal  Erontal. 

Inferior  Internal  Erontal.  Middle  Internal  Frontal. 

Posterior  Internal  Frontal. 
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Middle  Cerebral, — in  the  fissure  of  Sylvius;  divides  into; — 

Antero-lateral  Ganglionic.  Ascending  Frontal. 

Inferior  External  Frontal.  Ascending  Parietal. 

Parieto-temporal. 

Posterior  Communicating, — anastomoses  with  the  posterior  cerebral,  a 
branch  of  the  basilar,  and  gives  off  the: — 

Postero-median  Ganglionic,  branches  supplying  the  optic  thalami  and 
the  walls  of  the  3rd  ventricle. 

Anterior  Choroid, — to  the  hippocampus  major,  corpus  fimbriatum,  etc., 
and  ends  in  the  choroid  plexus. 

[The  Vertebral  Artery,  a branch  of  the  Subclavian,  and  the  Basilar  Artery, 
formed  by  the  junction  of  the  two  vertebrals,  may  be  considered  arteries  of 
the  head  and  neck,  but  they  are  most  conveniently  described  as  branches  of 
the  Subclavian  Artery  (see  below).] 

The  Circle  of  Willis. 

The  Circle  of  Willis  is  a remarkable  anastomosis  at  the  base  of  the  brain, 
formed  by  the  branches  of  the  vertebral  and  internal  carotid  arteries,  and 
giving  origin  to  the  3 trunks  which  supply  each  cerebral  hemisphere.  Pos- 
teriorly, the  two  Vertebral  arteries  unite  to  form  the  Basilar,  which  ends  in 
the  two  Posterior  Cerebral.  Anteriorly,  each  Internal  Carotid  gives  off  the 
Anterior  Cerebral,  these  latter  being  connected  by  the  short  Anterior  Com- 
municating artery.  The  circle  is  completed  by  the  Posterior  Communicating 
arteries,  one  on  each  side,  \vhich  connect  the  posterior  cerebral  with  the  in- 
ternal carotid. 

The  Circle  of  Willis  gives  off, — anteriorly,  the  anterior  cerebral  arteries; 
anter 0 -later ally , the  middle  cerebral;  and  posteriorly,  the  posterior  cerebral; 
each  artery  giving  origin  to  two  very  different  arterial  systems;  the  Cen- 
tral Ganglionic  System,  supplying  the  central  ganglia  of  the  brain;  the 
Cortical  Arterial  System,  which  ramifies  in  the  pia  mater  and  su[)plies  the 
cortex  and  subjacent  medullary  substance.  These  two  systems,  though 
having  a common  origin,  do  not  communicate  afterwards,  and  in  their  dis- 
tribution are  entirely  independent  of  each  other.  Hence,  between  the  parts 
supplied  by  each,  there  is  a zone  of  diminished  nutritive  activity,  where 
softening  may  be  .especially  liable  to  occur  in  the  brains  of  old  people.  By 
the  Circle  of  Willis  the  cerebral  circulation  is  equalized  and  provision  made 
for  carrying  it  on  if  one  or  more  of  the  branches  should  be  obliterated. 

The  Triangles  of  the  Neck. 

Anterior  Triangle  of  the  Neck  is  bounded,  in  front,  by  a line  extending 
from  the  chin  to  the  sternum;  behind,  by  the  anterior  margin  of  the  sterno- 
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mastoid  muscle;  its  base,  directed  upward,  is  formed  by  the  lower  border 
of  the  body  of  the  jaw  and  a line  extending  from  the  angle  of  the  jaw  to  the 
mastoid  process;  its  apex  is  below,  at  the  sternum.  It  is  crossed  by  the  di- 
gastric muscle  above  and  the  anterior  belly  of  the  omo-hyoid  below,  dividing 
it  into  3 smaller  triangles,  named  from  below  upward  the  Inferior  Carotid,  the 
Superior  Carotid,  and  the  Submaxillary  triangles. 

Inferior  Carotid  Triangle,  situated  below  the  anterior  belly  of  the  omo 
hyoid,  contains  at  its  posterior  edge  in  a common  sheath  the  lower  portion 
of  the  common  carotid  artery,  the  pneumogastric  nerve  and  the  internal 
jugular  vein,  concealed  by  the  sterno-mastoid  muscle,  also  other  structures, 
which  with  the  former  may  be  summarized  as  follows: — 

Muscles, — the  sterno-hyoid  and  sterno-thyroid,  covering  the  common 
carotid  artery. 

Arteries, — the  common  carotid  and  the  inferior  thyroid. 

Veins, — the  internal  jugular,  as  described  above. 

Nerves, — the  pneumogastric,  recurrent  laryngeal,  and  sympathetic,  also 
filaments  from  the  loop  between  the  descendens  and  communicans 
hypoglossi. 

Other  Structures, — the  trachea,  thyroid  gland,  and  the  lower  part  of  the 
larynx. 

Superior  Carotid  Triangle,  situated  above  the  anterior  belly  of  the  omo- 
hyoid, contains  the  upper  part  of  the  common  carotid  artery  and  its  bifurca- 
tion into  the  internal  and  external  carotid,  also  other  structures,  all  sum- 
marized as  follows: — 

Muscles, — parts  of  the  thyro-hyoid,  hyo-glossus,  inferior  and  middle  con- 
strictors of  the  pharynx. 

Vessels, — the  common  carotid  artery,  the  internal  and  external  carotid 
arteries,  and  the  internal  jugular  vein;  the  superior  thyroid;  lingual, 
facial,  occipital  and  ascending  pharyngeal  branches  of  the  external 
carotid  and  the  veins  accompanying  them. 

Nerves,~i\\e  pneumogastric,  spinal  accessory,  hypoglossal,  descendens 
hvpoglossi,  sympathetic,  internal  and  external  laryngeal. 

Other  Structures, — the  upper  pa!rt  of  the  larynx,  and  the  lower  part  of  the 
pharynx. 

Sub-maxillary  Triangle,  immediately  below  the  body  of  the  jaw,  and 
above  the  posterior  belly  of  the  digastric  and  the  stylo-hyoid;  contains  the 
following: — 

Muscles, — the  mylo-hyoid,  hyo-glossus,  stylo-glossus,  and  stylo-pharyn- 
geus. 

Arteries, — the  external  and  internal  carotid;  also  the  facial,  posterior 
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auricular,  temporal,  internal  maxillary,  submental,  and  rnylo-hyoid 
arteries. 

Veins, — the  facial  and  internal  jugular. 

Nerves, — the  pneumogastric,  glosso-pharyngeal,  facial,  and  mylo-hyoid. 

Glands, — the  parotid  and  sub-maxillary. 

Posterior  Triangle  of  the  Neck  is  bounded,  in  front  by  the  sterno- 
mastoid  muscle;  behind,  by  the  trapezius;  its  base  corresponds  to  the  middle 
third  of  the  clavicle,  its  apex  is  at  the  occiput.  It  is  crossed  by  the  posterior 
belly  of  the  omo-hyoid  muscle  about  an  inch  above  the  clavicle,  subdividing 
it  into  two  smaller  triangles,  the  Occipital  above,  and  the  Subclavian  below. 

Occipital  Triangle,  the  larger  division  of  the  posterior  triangle  of  the 
neck,  above  the  posterior  belly  of  the  omo-hyoid  muscle,  contains  the  fol- 
lowing : — 

Muscles, — the  splenius,  levator  anguli  scapulas,  middle  and  posterior 
scaleni. 

Vessels, — the  transversalis  colli  artery  and  vein. 

Nerves, — the  spinal  accessory,  and  descending  branches  of  the  cervical 
plexus. 

Glands, — a chain  of  lymphatic  glands. 

Subclavian  Triangle,  the  smaller  of  the  divisions  of  the  posterior  triangle 
of  the  neck,  situated  below  the  posterior  belly  of  the  omo-hyoid  muscle,  and 
above  the  middle  third  of  the  clavicle,  contains  the  following: — 

Vessels, — the  subclavian  artery,  the  subclavian  vein  occasionally,  the 
transversalis  colli  and  suprascapular  arteries  and  veins,  the  external 
jugular  and  transverse  cervical  veins. 

Nerves, — the  brachial  plexus,  descending  branches  of  the  cervical  plexus, 
nerve  to  the  subclavius  muscle. 

Glands, — a lymphatic  gland. 

ARTERIES  OF  THE  UPPER  EXTREMITY. 

The  Subclavian  Artery  arises  on  the  right  side  from  the  innominate,  on 
the  left  side  from  the  arch  of  the  aorta,  and  is  divided  into  3 portions  by  the 
scalenus  anticus  muscle,  which  crosses  it  just  external  to  the  origin  of  the 
thyroid  axis,  viz. — the  parts  internal,  behind,  and  external  to  that  muscle. 
At  the  outer  border  of  the  ist  rib,  the  subclavian  becomes  the  Axillary 
Artery.  Its  upper  border  is  a little  above  the  clavicle,  and  it  is  separated 
from  the  subclavian  vein  by  the  scalenus  anticus  at  its  origin  from  the  first 
rib.  Its  branches  are  all  given  off  from  its  first  portion,  except  the  Superior 
Intercostal,  which  on  the  right  side  arises  from  the  second  portion.  Its 
branches  are  the — 
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Vertebral  (6), — passing  up  the  neck,  through  the  foramina  in  the  trans- 
verse processes  of  six  cervical  vertebra?, 
enters  the  skull  by  the  foramen  magnum, 
where  it  joins  its  fellow  to  form  the 
Basilar  Artery.  Its  branches  are — 
Lateral  Spinal  Branches. 

Muscular  Branches. 

Posterior  Meningeal. 

Anterior  Spinal. 

Posterior  Spinal. 

Posterior  Inferior  Cerebellar. 
Bulbar. 

The  Basilar, — formed  by  the  junction 
of  the  vertebrals,  gives  off  on  each 
side  a transverse,  anterior,  and  supe- 
rior cerebellar,  and  ends  in  the  two 
posterior  cerebral.  (See  Circle  of 
Willis,  page  123.) 

Thyroid  Axis  (8), — at  once  divides  into  the  three  following  branches: 
Inferior  Thyroid  (7), — to  the  thyroid  gland,  giving  off — 

Inferior  Laryngeal.  CEsophageal  Branches. 

Tracheal,  Muscular.  Ascending  Cervical  (9). 

Suprascapular  (12), — to  the  shoulder-joint  and  the  dorsum  of  the 
scapula,  anastomosing  there  with  the  posterior-  and  sub-scapular. 
Tra)isversalis  Colli  (ii), — divides  beneath  the  margin  of  the  trapezius 
into 

Superficial  Cervical.  Posterior  Scapular. 

Internal  Mammary  (13), — arises  opposite  the  thyroid  axis,  descends 
upon  the  costal  cartilages,  and  ends  at  the  6th  interval,  in  the  musculo- 
phrenic and  superior  epigastric,  the  latter  anastomosing  with  the  deep 
epigastric  branch  of  the  external  iliac.  Its  branches  are  the — 

Comes  Nervi  Phrenici,  Pericardiac.  Perforating. 

or  Superior  Phrenic.  Sternal.  Musculo-phrenic. 

Mediastinal.  Anterior  Intercostal.  Superior  Epigastric. 

Superior  Intercostal  (14), — gives  off  branches  in  the  intercostal  spaces 
to  the  posterior  spinal  muscles  and  to  the  spinal  cord.  One  branch, 
the — 

Profunda  Cervicis  (10), — supplies  the  muscles  of  the  back  of  the' 
neck,  and  anastomoses  with  the  arteria  princeps  cervicis  of  the 
occipital.  This  vessel  occasionally  arises  from  the  subclavian 
artery. 


Fig.  66. 
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The  Axillary  Artery  (5),  the  continuation  of  the  subclavian,  commences 
at  the  outer  border  of  the  first  rib,  and  terminates  at  the  lower  border  of  the 
tendon  of  the  teres  major  muscle,  where  it  becomes  the  brachial  artery. 
The  pectoralis  minor  crosses  it  and  marks  its  division  into  three  portions, 
ist,  above;  2nd  behind,  and  3rd  below  that  muscle.  The  brachial  plexus 
is  in  close  relation  with  the  artery,  surrounding  it  on  three  sides  in  the  second 
portion.  Its  branches  are  7 in  number,  as  follows: — 

Superior  Thoracic, — from  the  first  portion;  supplies  the  pectoral  muscles 
and  the  walls  of  the  thorax. 

Acromial  Thoracic, — from  the  first  portion;  divides  into  the — 

Thoracic  Branches  2 or  3, — to  the  serratus  niagnus  and  pectorals. 
Acromial  Branches, — to  the  deltoid  muscle. 

Descending  or  Humeral,— to  the  pectoralis  major  and  deltoid. 
Clavicular, — a very  small  branch,  to  the  subclavius  muscle. 

Alar  Thoracic, — from  the  second  portion;  to  the  glands  and  the  areolar 
tissue  of  the  axilla. 

Long  Thoracic, — from  the  second  portion;  to  the  serratus  magnus,  the 
pectoral  muscles  and  the  mammary  gland. 

Subscapular, — from  the  third  portion;  to  the  inferior  angle  of  the  scapula, 
where  it  anastomoses  with  the  long  thoracic,  the  intercostal  and  the  pos- 
terior scapular  arteries.  It  gives  off  small  branches  to  the  deltoid  and 
triceps  muscles,  and  the 

Dorsalis  ScapuLne, — a large  branch,  to  the  subscapular  fossa  and  the 
axillary  border  of  the  scapula. 

Posterior  Circumplex, — from  the  third  portion;  winds  around  the  neck  of 
the  humerus  to  the  deltoid  muscle  and  the  shoulder-joint,  anastomosing 
with  the  anterior  circumflex  and  other  arteries. 

Anterior  Circumflex, — from  the  third  portion;  winds  around  the  neck  of 
the  humerus,  to  the  head  of  that  bone,  the  deltoid  muscle  and  the 
shoulder-joint,  anastomosing  with  the  posterior  circumflex. 

The  Brachial  Artery  is  the  continuation  of  the  axillary  from  the  lower 
margin  of  the  teres  major  tendon  to  its  bifurcation  into  the  radial  and  ulnar, 
which  is  usually  about  half  an  inch  below  the  bend  of  the  elbow.  The 
median  nerve  crosses  it  from  the  outside  to  the  inside  about  its  middle. 
Above  its  bifurcation  it  is  crossed  diagonally  by  the  bicipital  fascia.  The 
basilic  vein  lies  on  its  inner  side  but  separated  from  it  in  the  lower  part  of  the 
arm  by  the  deep  fascia.  Its  branches  are  the— 

Superior  Profunda, — winds  over  the  arm  in  the  spiral  groove,  giving  off 
the  posterior  articular  to  the  elbow  anastomosis,  and  a branch  to  anas- 
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tomose  with  the  recurrent  branch  of  the  radial,  and  a nutrient  artery 
to  the  bone.  This  artery  supplies  the  triceps  muscle. 

Nutrient  Branch, — enters  the  nutrient  canal  of  the  humerus. 

Inferior  Profunda, — to  the  elbow-joint  anastomosis. 

Anastomotica  Magna, — anastomoses  with  the  posterior  articular,  inferior 
profunda,  anterior  and  posterior  ulnar  recurrent. 

Muscular  Branches, — to  the  muscles  in  the  course  of  the  artery. 

The  Radial  Artery  extends  from  the  bifurcation  of  the  brachial  to  the 
deep  palmar  arch,  and  gives  off  the  following  branches: — 

In  the  Forearm, — 

Radial  Recurrent, — to  the  supinators,  the  brachialis  anticus  and  the  elbow 
joint,  anastomosing  with  the  terminal  branches  of  the  su])erior  profunda- 

Muscular  Branches, — to  the  muscles  on  the  radial  side  of  the  forearm. 

Anterior  Carpal, — anastomoses  with  the  anterior  carpal  of  the  ulnar  artery, 
forming  the  Anterior  Carpal  Arch. 

Super ficialis  Voice, — to  the  muscles  of  the  thumb. 

In  the  Wrist, — 

Posterior  Carpal, — anastomoses  with  the  posterior  carpal  of  the  ulnar 
artery  forming  the  Posterior  Carpal  Arch. 

Metacar  pal, — the  first  dorsal  interosseous  branch,  divides  into  two  dorsal 
digital  branches,  supplying  the  adjoining  sides  of  the  index  and  middle 
fingers. 

Dor  sales  Pollicis  2, — along  the  sides  of  the  thumb. 

Dorsalis  Indicis, — along  the  radial  side  of  the  index  finger. 

In  the  Hand, — 

Prince ps  Pollicis, — along  the  sides  of  the  palmar  aspect  of  the  thumb  by 
two  branches  forming  an  arch. 

Radialis  Indicis, — along  the  radial  side  of  the  index  finger  to  anastomose 
with  the  collateral  digital  and  the  princeps  pollicis,  giving  a communi- 
cating branch  to  the  superficial  palmar  arch. 

Perforating  3, — backward  from  the  deep  palmar  arch  to  anastomose  with 
the  dorsal  interosseous  arteries. 

Palmar  Interosseous  3 or  4, — from  the  deep  palmar  arch,  on  the  inter- 
ossei  muscles  to  anastomose  with  the  digital  branches  of  the  superficial 
arch. 

Palmar  Recurrent, — from  the  deep  palmar  arch  to  the  carpal  joints, 
anastomosing  with  the  anterior  carpal  arch. 

The  Ulnar  Artery  extends  from  the  bifurcation  of  the  brachial  just  below 
the  bend  of  the  elbow  along  the  ulnar  border  of  the  forearm  to  the  wrist. 
Immediately  beyond  the  pisiform  bone  it  divides  into  two  branches  which 
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enter  into  the  formation  of  the  superficial  and  deep  palmar  arches.  Its 
branches  are  as  follows: — 

In  the  Forearm, — 

Anterior  Uhiar  Recurrent, — anastomoses  in  front  of  the  inner  condyle  of 
the  humerus  with  the  anastomotica  magna  and  the  inferior  profunda. 

Posterior  Ulnar  Recurrent, — anastomoses  behind  the  inner  condyle  of  the 
humerus  with  the  anastomotica  magna,  inferior  profunda  and  inter- 
osseous recurrent. 

Interosseous, — about  \ inch  long,  divides  into  two  branches.  The  Ante- 
rior Interosseous  gives  off  the  Median  Artery  to  the  median  nerve  and  a 
Nutrient  branch  to  both  bones  of  the  forearm.  The  Posterior  gives  off 
near  its  origin  the  Interosseous  Recurrent  to  the  elbow-joint  anastomosis. 

Muscular, — to  the  muscles  on  the  ulnar  side  of  the  forearm. 

In  the  Wrist, — 

Anterior  Carpal, — anastomoses  with  a corresponding  branch  of  the  radial 
artery  in  front  of  the  carpus. 

Posterior  Carpal, — anastomoses  with  a corresponding  branch  of  the  radial 
artery  forming  the  posterior  carpal  arch. 

In  the  Hand, — 

Deep  or  Communicating, — anastomoses  with  the  termination  of  the  radial 
artery,  completing  the  deep  palmar  arch. 

Superficial  Palmar  Arch, — is  the  continuation  of  the  trunk  of  the  ulnar 
artery  in  the  hand. 

Digital  4, — given  off  by  the  superficial  palmar  arch. 

The  Carpal  Arches. 

The  Anterior  Carpal  Arch  is  formed  by  the  anastomosis  of  the  anterior 
carpal  of  the  radial  with  the  anterior  carpal  of  the  ulnar  artery  in  front  of  the 
wrist.  It  is  joined  by  branches  from  the  anterior  interosseous  above  and  by 
recurrent  branches  from  the  deep  palmar  arch  below,  and  gives  off  branches 
to  supply  the  articulations  of  the  wrist  and  carpus. 

The  Posterior  Carpal  Arch  is  formed  by  the  anastomosis  of  the  posterior 
carpal  of  the  radial  with  the  posterior  carpal  of  the  ulnar  artery.  It  is  joined 
by  the  termination  of  the  anterior  interosseous  artery  and  gives  off  dorsal 
interosseous  arteries  for  the  third  and  fourth  interosseous  spaces,  which  divide 
into  dorsal  digital  branches  which  supply  the  adjacent  sides  of  the  middle, 
ring  and  little  fingers,  and  communicate  with  the  digital  arteries  of  the  super- 
ficial palmar  arch,  and  at  their  origin  with  the  perforating  branches  from 
the  deep  palmar  arch. 
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The  Palmar  Arches. 

The  Superficial  Palmar  Arch  is  formed  by  the  part  of  the  ulnar  artery 
which  lies  in  the  palm  of  the  hand,  and  is  completed  by  that  artery  anasto- 
mosing with  a branch  from  the  radialis  indicis,  at  the  root  of  the  thumb; 
sometimes  with  the  superficialis  volte  or  the  princeps  pollicis  of  the  radial. 
It  gives  off  4 Digital  branches  to  the  sides  of  the  fingers,  except  the  radial 
side  of  the  index  finger,  which  with  the  thumb  is  supplied  from  the  radial 
artery. 

The  Deep  Palmar  Arch  is  formed  by  the  palmar  portion  of  the  radial 
artery,  and  is  completed  by  the  anastomosis  of  that  artery  with  the  deep 
palmar  (communicating)  branch  of  the  ulnar.  It  lies  upon  the  carpal  ends 
of  the  metacarpal  bones  and  the  interossei  muscles,  about  h inch  nearer  to 
the  carpus  than  the  superficial  palmar  arch,  from  which  it  is  separated  by 
the  annular  ligament,  the  flexor  brevis  minimi  digiti,  the  superficial  flexor 
tendons  and  divisions  of  the  median  and  ulnar  nerves.  From  it  are  given 
off  the  radialis  indicis,  palmar  interosseous,  perforating  and  palmar  recurrent 
branches  of  the  radial  artery. 

ARTERIES  OF  THE  TRUNK. 

The  Descending  Aorta. 

The  Descending  Aorta  is  divided  into  two  portions,  the  Thoracic  Aorta 
and  the  Abdominal  Aorta,  corresponding  to  the  two  great  cavities  of  the 
trunk  in  which  they  are  situated. 

The  Thoracic  Aorta  commences  at  the  lower  border  of  the  4th  dorsal 
vertebra  on  the  left  of  the  spine,  and  descends  in  the  back  part  of  the  poste- 
rior mediastinum,  terminating  at  the  aortic  opening  in  the  diaphragm 
directly  in  front  of  the  lower  border  of  the  last  dorsal  vertebra.  Its  branches 
are — 

Pericardiac, — irregular  in  origin,  to  the  pericardium. 

Bronchial, — vary  in  number  and  origin;  generally  one  on  the  right  side 
and  two  on  the  left.  They  nourish  the  lungs,  bronchial  glands  and  the 
oesophagus. 

Qisophageal,  4 or  5, — anastomose  on  the  oesophagus  with  branches  of  the 
inferior  thyroid,  phrenic,  and  gastric  arteries. 

Posterior  Mediastinal, — numerous  small  vessels  supplying  the  glands  and 
the  areolar  tissue  in  the  mediastinum. 

Intercostals, — usually  9 on  each  side,  the  two  superior  intercostal  spaces 
being  supplied  by  the  superior  intercostal  branch  of  the  subclavian. 
They  run  between  the  two  layers  of  intercostal  muscles,  anastomose 
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with  the  anterior  intercostal  branches  of  the  internal  mammar)'',  and  each 
gives  off  the  following  branches : — 

Posterior  or  Dorsal, — to  the  muscles  and  skin  of  the  back. 

Spinal, — to  the  spinal  cord  and  its  membranes. 

Collateral  Intercostal, — along  the  upper  border  of  the  rib  below. 


The  Abdominal  Aorta  begins  where  the  thoracic  aorta  ends  (see  above), 
and  terminates  on  the  body  of  the  4th 
lumbar  vertebra,  where  it  divides  into 
the  two  common  iliac  arteries.  Its 
branches  are  as  follows: — 

Phrenic  (i), — one  on  each  side,  but 
usually  only  one  arises  from  the 
aorta,  the  other  springing  from 
either  the  coeliac  axis  or  the  renal 
artery.  They  go  to  the  under  sur- 
face of  the  diaphragm,  where  each 
artery  divides  into  two  branches,  an 
external  and  an  internal,  the  former 
to  the  side  the  latter  to  the  front 
of  the  thorax  and  the  diaphragm. 

CcELiAC  Axis  (2),  arises  from  the 
aorta,  close  to  the  margin  of  the 
opening  in  the  diaphragm,  runs 
forward  for  half  an  inch,  and 
divides  into  the  Gastric,  Hepatic, 
and  Splenic  arteries,  occasionally 
giving  off  one  of  the  phrenics. 

The— 

Gastric  (3), — supplies  the  stomach 
along  its  lesser  curvature,  anasto- 
mosing with  the  aortic  oesopha- 
geal, splenic,  and  hepatic  branches. 

Hepatic  (4), — forms  the  lower  boun- 
dary of  the  foramen  of  Winslow, 
passes  upward  to  the  transverse 
fissure  of  the  liver  where  it  divides 

into  two  branches,  right  and  left,  supplying  the  corresponding  lobes  of 
that  organ.  Its  branches  are  the — 

Pyloric, — to  the  pyloric  end  of  the  stomach  and  along  the  lesser  curva- 
ture of  that  viscus. 
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Gastro-duodenalis, — giving  off  the  Gascro-epiploica  Dextra  along 
the  greater  curvature  of  the  stomach,  and  the  Pancreatico-duo- 
denalis  Superior  to  the  contiguous  margins  of  the  duodenum  and 
pancreas. 

Right  Hepatic, — to  the  right  lobe  of  the  liver,  giving  off  the  Cystic 
Artery  to  the  gall-bladder. 

Left  Hepatic, — to  the  left  lobe  of  the  liver. 

Splenic  (5), — the  largest  branch  of  the  coeliac  axis,  passes  by  a very  tor- 
tuous course  to  the  spleen,  giving  off  the  following : — 

Pancreaticac  Parvae.  Gastric  (vasa  brevia),  to  the  stomach. 
Pancreatica  Magna.  Gastro-epiploica  Sinistra,  to  the  stomach. 

Terminal  Branches,  enter  the  hilum  of  the  spleen. 

Superior  Mesenteric  (9), — supplies  the  small  intestine,  caecum,  ascending 
and  transverse  colon.  Arising  about  one-fourth  inch  below  the  coeliac 
axis  it  arches  forward,  downward,  and  to  the  left,  giving  off  the — 
Inferior  Pancreatico-duodenal.  Ileo-colic. 

Vasa  Intestini  Tenuis,  12  to  15.  Colica  Dextra  and  Media. 

Supra-renal  (6), — arise  one  on  each  side,  opposite  the  origin  of  the  superior 
mesenteric,  passing  to  the  supra-renal  capsules. 

Renal  (7), — one  from  each  side,  just  below  the  preceding,  pass  to  the  kid- 
ney, at  its  hilum  having  the  middle  place  between  the  ureter  behind  and 
the  renal  vein  in  front.  U.  A.  V.  (you  ’ave  !) 

Spermatic  (10), — one  on  each  side,  in  the  male  through  the  inguinal  canal 
to  the  testes;  in  the  female  it  is  called  Ovarian,  going  to  the  ovaries, 
uterus  and  skin  of  the  labia  and  groins. 

Inferior  Mesenteric  (ii), — supplies  the  descending  colon,  sigmoid  flexure, 
and  most  of  the  rectum,  giving  off  the  following  branches: — 

Colica  Sinistra.  Sigmoid.  Superior  Hemorrhoidal. 

Lumbar  (8), — usually  4 on  each  side,  analogous  to  the  intercostals.  They 
each  divide  into  two  branches,  the — 

Dorsal,  giving  off  a spinal  branch.  Abdominal. 

Middle  Sacral  (12), — arises  just  at  the  bifurcation  of  the  aorta;  it  descends 
along  the  last  lumbar  vertebra  and  the  front  of  the  sacrum  to  the  upper 
part  of  the  coccyx,  giving  off  numerous  branches  on  each  side  to  anas- 
tomose with  the  lateral  sacral  arteries.  It  terminates  in  a minute  branch 
which  goes  to  the  coccygeal  gland  (Luschka),  and  sends  off  branches  to 
the  rectum. 

The  Iliac  Arteries. 

The  Common  Iliac  Arteries  extend  from  the  bifurcation  of  the  aorta  at 
the  4th  lumbar  vertebra  to  the  lumbo-sacral  articulation,  where  each  divides 


ARTERIES  OF  THE  TRUNK. 


133 


into  the  External  Iliac  (15)  and  the  Internal  Iliac  (14);  the  former  supplying 
the  lower  extremity,  the  latter  going  to  the  viscera  and  walls  of  the  pelvis. 
The  common  iliac  arteries  are  about  2 inches  in  length,  the  right  being  a little 
longer  than  the  left,  and  each  is  crossed  by  the  ureter,  just  before  its  bifur- 
cation. 

The  Internal  Iliac  (14)  is  about  i \ inches  long,  extending  from  the  lumbo- 
sacral articulation  to  the  great  sacro-sciatic  notch,  where  it  divides  into  an 
anterior  and  a posterior  trunk.  From  the  Anterior  Trunk  are  given  off,  from 
above  downward,  the — 

Superior  Vesieal, — the  remaining  pervious  part  of  the  foetal  hypogastric 
artery.  It  sends  branches  to  the  bladder,  the  vas  deferens  and  the 
ureter;  and  one,  the  Middle  Vesical,  to  the  base  of  the  bladder. 

Obturator, — through  the  canal  in  the  obturator  membrane  to  the  thigh, 
where  it  divides  into  an  internal  and  external  branch.  Within  the  pelvis 
it  gives  off  an  iliac,  a vesical,  and  a pubic  branch.  In  one  out  of  every 
3 1 cases  this  artery  arises  from  the  epigastric,  in  2 out  of  every  3 from 
the  internal  iliac,  in  i out  of  72  by  two  roots  from  both  vessels  and  in 
about  the  same  proportion  from  the  external  iliac. 

Inferior  Vesical, — to  the  bladder,  prostate  gland,  and  vesiculae  seminales. 
In  the  female  this  artery  is  called  the  Vaginal. 

Middle  Hemorrhoidal, — to  the  anus  and  parts  outside  the  rectum. 

Uterine, — in  the  female,  anastomosing  with  a branch  from  the  ovarian.  It 
gives  off  cervical  branches  to  the  cervix  uteri  and  the  azygos  arteries  of 
the  vagina. 

Internal  Pudic, — the  smaller  of  the  terminal  branches  of  the  anterior 
trunk,  supplies  the  external  generative  organs.  Its  muscular  branches 
in  the  pelvis  are  numerous  and  small;  in  the  perineum  they  are  the — 

Inferior  Hemorrhoidal.  Artery  of  the  Bulb. 

Superficial  Perineal.  Artery  of  the  Corpus  Cavernosum. 

Transverse  Perineal.  Dorsal  Artery  of  the  Penis. 

Sciatic, — the  other  terminal  branch,  supplies  the  muscles  on  the  back  of  the 
pelvis.  Its  branches  are  the — 

Muscular  (internal).  Coccygeal.  Muscular  (ext.). 

Hemorrhoidal  Brs.  Inferior  Gluteal.  Anastomotic. 

Vesical  Branches.  Comes  Nervi  Ischiadici.  Articular. 

The  Posterior  Trunk  gives  off  the  following: — 

Ilio-lumhar, — dividing  into  a lumbar  and  an  iliac  branch. 

Lateral  Sacral, — superior  and  inferior  on  each  side. 

Gluteal, — the  continuation  of  the  posterior  trunk,  divides  into  a superficial 
and  a deep  branch,  to  the  glutei  muscles,  the  skin  over  the  sacrum,  and 
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the  hip-joint.  Before  dividing  it  gives  a nutrient  branch  to  the  ilium, 
and  some  muscular  branches. 

The  External  Iliac  extends  to  beneath  the  centre  of  Poupart’s  ligament, 
where  it  enters  the  thigh  and  becomes  the  Femoral  Artery;  lying  between  the 
femoral  vein  on  the  inside  and  the  anterior  crural  nerve  on  the  outside — 
V.A.N.  Its  branches  are  small  muscular  and  glandular,  and  the — 

Deep  Epigastric, — which  arises  a. few  lines  above  Poupart’s  ligament,  passes 
between  the  peritoneum  and  the  transversalis  fascia,  to  the  sheath  of  the 
rectus  which  it  perforates,  and  ascends  behind  that  muscle,  to  anasto- 
mose by  numerous  branches  with  the  terminal  branches  of  the  internal 
mammary  and  inferior  intercostal.  It  gives  off  the — 

Cremasteric.  Pubic.  Muscular  Branches. 

Deep  Circumflex  Iliac, — arises  opposite  to  the  epigastric,  passes  along  the 
crest  of  the  ilium  to  about  its  middle,  where  it  pierces  the  transversalis 
and  runs  backward  between  that  muscle  and  the  internal  oblique  to 
anastomose  with  the  ilio-lumbar,  gluteal,  lumbar  and  epigastric  arteries. 

ARTERIES  OF  THE  LOWER  EXTREMITY. 

The  Femoral  Artery  extends  from  Poupart’s  ligament  to  the  opening  in 
the  adductor  magnus,  where  it  becomes  the  popliteal  artery.  Its  course 
corresponds  to  a line  drawn  from  a point  midway  between  the  anterior  supe- 
rior spine  of  the  ilium  and  the  symphysis  pubis,  to  the  inner  side  of  the  inner 
condyle  of  the  femur.  It  lies  in  a strong  fibrous  sheath  with  the  femoral 
vein,  but  divided  from  the  latter  by  a fibrous  partition.  It  may  be  divided 
into  two  portions,  the  Common  Femoral  and  the  Superficial  Femoral,  for 
convenient  description,  as  follows; — 

The  Common  Femoral  Artery, — about  2 inches  long,  is  very  superficial, 
rests  on  the  inner  margin  of  the  psoas  muscle,  which  separates  it  from 
the  capsular  ligament  of  the  hip-joint,  and  is  covered  by  the  skin,  super- 
ficial fascia,  superficial  inguinal  glands,  iliac  portion  of  the  fascia  lata, 
and  the  anterior  part  of  the  sheath  of  the  vessels. 

The  Superficial  Femoral  Artery, — is  only  superficial  in  Scarpa’s  triangle, 
being  deeper  in  Hunter’s  canal.  It  lies  above  on  the  femoral  vein  and 
the  profunda  artery  and  vein;  below,  on  the  adductor  longus  and  ad- 
ductor magnus  muscles.  The  internal  saphenous  nerve  crosses  it  from 
without  inward. 

Branches  of  the  Femoral  Artery,  are  as  follows: — 

Superficial  Epigastric  (c), — through  the  saphenous  opening  to  ascend  on 
the  abdomen,  giving  off  branches  to  the  skin,  the  superficial  fascia  and 
the  superficial  inguinal  glands. 
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Superficial  Circumflex  Iliac  (/),— to  the  crest  of  the  ilium,  supplying  the 
skin  of  the  groin,  the  superficial  fascia, 
and  the  superficial  inguinal  glands. 

Superficial  External  Pudic  {d), — through 
the  saphenous  opening  to  the  skin  of 
the  abdomen,  the  penis  and  the  scrotum, 

(and  the  labium  in  the  female). 

Deep  External  Pudic  {d), — to  the  skin  of 
the  scrotum  and  perinaeum,  (and  the 
labium  in  the  female). 

Profunda  Penioris  (Deep  Femoral  Ar- 
tery) (c), — arises  posteriorly  about  i 
or  2 inches  below  Poupart’s  ligament, 
and  descends  to  the  lower  third  of  the 
back  of  the  thigh,  giving  off  the  follow- 
ing branches: — 

Ext.  Circumflex  {g). 

Int.  Circumflex  (/). 

3 Perforating  {h). 

Muscular  Branches  (k), — to  the  sartorius 
and  vastus  internus. 

Anastomotica  Magna, — arises  from  the 
femoral  in  Hunter’s  canal  and  divides 

■ into  a superficial  and  a deep  branch, 
the  latter  anastomosing  around  the 
knee-joint  with  the  superior  external 
and  internal  articular  arteries,  and  the 
recurrent  branch  of  the  anterior  tibial. 


Scarpa’s  Triangle  is  a triangular  space  in  the  thigh  which  corresponds  to 
the  depression  seen  immediately  below  the  fold  of  the  groin.  Its  apex  is 
downward,  its  base  formed  by  Poupart’s  ligament,  and  its  sides  e.xternally 
by  the  sartorius,  internally  by  the  adductor  longus.  Its  floor  is  formed  by 
the  iliacus,  psoas,  pectineus  and  adductor  longus  muscles,  from  without  in- 
ward. It  is  bisected  vertically  by  the  femoral  vessels,  which  extend  from 
the  middle  of  its  base  to  its  apex.  It  also  contains  the  anterior  crural  nerve 
external  to  the  vessels,  together  with  lymphatic  vessels  and  glands  and  some 
fat. 

Hunter’s  Canal  is  an  aponeurotic  space  in  the  middle  third  of  the  thigh, 
extending  from  the  apex  of  Scarpa’s  triangle  to  the  femoral  opening  in  the 
adductor  magnus  muscle,  a.nd  lying  beneath  the  sartorius.  It  contains  the 
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femoral  vessels  in  their  sheath,  the  vein  lying  behind  and  to  the  outer  side  of 
the  artery;  also  the  long  saphenous  nerve,  at  first  external  to  and  then  in  front 
of  the  vessels. 

The  Popliteal  Artery,  the  continuation  of  the  femoral,  extends  from  the 
opening  in  the  adductor  magnus,  passing  behind  the  knee-joint,  to  the  lower 
border  of  the  popliteus  muscle,  where  it  divides  into  the  Anterior  and  Poste- 
rior Tibial  Arteries.  It  is  crossed  by  the  popliteal  vein  and  the  internal 
popliteal  nerve,  and  gives  off  the  following-named  branches,  which  are 
distributed  around  the  knee-joint  in  a free  anastomosis;  except  the  Azygos 
Articular,  which  pierces  the  posterior  ligament  of  the  joint  to  reach  the 
internal  ligaments  and  the  synovial  membrane.  Branches  are  named  as 
follows : — 

Superior  Muscular  Branches.  Superior  Articular  {internal  and  external). 

Inferior  Muscular,  or  Sural.  Azygos  Articular. 

Cutaneous  Branches.  Inferior  Articular  {internal  and  external). 

The  Anterior  Tibial  Artery  extends  from  the  bifurcation  of  the  popliteal 
to  the  front  of  the  ankle-joint,  where  it  becomes  the  Dorsalis  Pedis.  It 
passes  between  the  two  heads  of  the  tibialis  posticus,  over  the  upper  edge  of 
the  interosseous  membrane  and  along  its  anterior  surface,  resting  on  the  tibia 
for  its  lower  third.  It  is  accompanied  by  the  anterior  tibial  nerve  close  to  it 
externally,  and  is  crossed  below  by  the  tendon  of  the  extensor  proprius 
hallucis.  Its  branches  are  named  the — ^ 

Posterior  Recurrent  Tibial.  Musctdur. 

Superior  Fihular.  Internal  Malleolar. 

Anterior  Recurrent  Tibial.  External  Malleolar. 

The  Dorsalis  Pedis  Artery,  the  continuation  of  the  anterior  tibial,  ex- 
tends from  the  front  of  the  ankle-joint  along  the  tibial  side  of  the  foot,  to  the 
back  part  of  the  ist  intermetatarsal  space,  where  it  terminates  in  the  Dorsalis 
^Hallucis  and  the  Communicating.  The  anterior  tibial  nerve  lies  close  to  its 
outer  side.  Its  branches  are  as  follows: — 

Tarsal, — passing  outward  along  the  tarsus. 

Metatarsal, — giving  off  3 Interosse®,  and  they  7 Digital  branches. 

Dorsalis  Hallucis, — to  the  great  toe  and  the  inner  side  of  the  second  toe 
by  its  3 digital  branches. 

Communicating, — dips  down  into  the  sole  of  the  foot  in  the  ist  interosseous 
space  of  the  metatarsus,  to  inosculate  with  the  external  plantar,  com- 
pleting the  plantar  arch.  Its  plantar  digital  branch,  the  arteria  magna 
hallucis,  supplies  the  inner  side  of  the  great  toe  and  the  adjacent  sides 
of  the  great  and  second  toes,  on  their  plantar  surfaces. 
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The  Posterior  Tibial  Artery  is  a large  vessel,  extending  from  the  bifurca- 
tion of  the  popliteal  along  the  back  of  the  tibia  to  the  fossa  belov/  the  inner 
malleolus,  where  it  divides  into  the  Internal  and  External  Plantar.  T'he 
posterior  tibial  nerve  crosses  it  a short  way  below  its  origin  and  then  lies  near 
its  outer  side  for  the  rest  of  its  course.  Its  branches  are  as  follows: — 

Peroneal, — along  the  fibular  side,  giving  off  the  following : — 

Muscular.  Communicating. 

Nutrient  of  the  fibula.  Posterior  Peroneal. 

Anterior  Peroneal.  External  Calcanean. 

Nutrient  of  the  Tibia,— ihe  largest  nutrient  artery  of  bone  in  the  body. 

M usciilar  Branches, — to  the  posterior  muscles  of  the  leg. 

Communicating, — to  join  a similar  branch  of  the  peroneal  artery. 

Internal  Calcanean  Branches, — to  the  heel  and  sole  of  the  foot. 

The  Internal  Plantar  Artery,  the  smallest  of  the  terminal  branches  of 
the  posterior  tibial,  passes  along  the  inner  side  of  the  foot  and  great  toe. 

The  External  Plantar  Artery  sweeps  across  the  plantar  aspect  of  the  foot 
in  a curve,  the  convexity  of  which  is  directed  outward  and  forward;  and  at 
the  interval  between  the  bases  of  the  ist  and  2d  metatarsal  bones  it  inoscu- 
lates with  the  communicating  branch  from  the  dorsalis  pedis,  completing 
the  Plantar  Arch,  or  the  Stirrup  Anastomosis.  It  gives  off  numerous  mus- 
cular branches,  and  the — 

Posterior  Perforating, — 3 small  branches  which  ascend  through  the  3 outer 
interosseous  spaces  between  the  heads  of  the  dorsal  interossei  muscles. 

Digital  Branches  4, — supplying  the  sides  of  the  3 outer  toes  and  the  outer 
side  of  the  2d  toe;  its  inner  side,  together  with  the  great  toe,  being  sup- 
plied by  the  communicating  branch  of  the  dorsalis  pedis. 
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The  Anastomosis  around  the  Shoulder-joint  is  formed  by  the  following 


8 arteries,  viz. — 

Posterior  Scapular,  br.  of  transv.  colli 
Suhscapular,  br.  of  axillary. 

Dorsalis  Scapulce,  br.  of  subscapular. 
Infraspinous,  br.  of  dorsalis  scapulae. 


Suprascapular,  br.  of  thyroid  axis. 
Ant.  Circumflex,  br.  of  axillary. 
Post.  Circumflex,  br.  of  axillary  . 
Acromial,  br.  of  acromial  thoracic. 


The  Anastomosis  around  the  Elbow-joint  is  formed  by  the — 

Superior  Profunda,  br.  of  brachial.  Radial  Recurrent,  br.  of  radial. 
Posterior  Articular,  br.  of  superior  Interosseous  Recurrent,  br.  of  posterior 
profunda.  interosseous. 
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Inferior  Profunda,  br.  of  brachial.  Anterior  Ulnar  Recurrent,  br.  of  ulnar. 
Anastomotica  Magna,  br.  of  brachial.  Posterior  Ulnar  Recurrent,  br.  of  ulnar. 

The  Anastomotica  Magna  is  the  vessel  most  engaged  in  this  anastomosis, 
the  only  part  in  which  it  is  not  employed  being  that  in  front  of  the  external 
condyle  of  the  humerus. 

The  Anastomosis  around  the  Hip-joint  is  formed  by  the — 

Gluteal,  lUo-lumhar,  and  Circumflex  Iliac,  with  the  External  Circumflex. 
Obturator  and  Sciatic,  with  the  Internal  Circumflex. 

Comes  Nervi  Ischiadici,  with  the  Perforating  branches  of  the  Profunda. 

The  Arteries  Anastomosing  around  the  Knee-joint  are  the — 

Descending,  br.  of  ext.  circumflex.  Sup.  hit.  Articular,  br.  of  popliteal. 

Anastomotica  Magna,  br.  of  femoral.  Inf.  Ext.  Articular,  br.  of  popliteal. 
Inferior  Perforating,  br.  of  profunda.  Inf.  Int.  Articular,  br.  of  popliteal. 
Superior  Ext.  Articular,  br.  of  popliteal.  A nt.  Recurrent,  br.  of  anterior  tibial. 

This  anastomosis  is  sometimes  called  the  deep  plexus  of  the  Circum- 
patellar  Anastomosis',  a superficial  arterial  plexus  being  situated  between 
the  fascia  and  skin  around  the  patella. 

The  Crucial  Anastomosis  is  formed  behind  the  junction  of  the  neck  of 
the  femur  with  the  great  trochanter,  between  the  adductor  magnus  and  cjuad- 
ratus  femoris  muscles,  by  the  anastomosis  of  the  following-named  arteries: — 

Transverse  branch  of  Ext.  Circumflex  (from  profunda),  externally. 

Terminal  branch  of  Int.  Circumflex  (from  profunda),  internally. 

First  Perforating  branch  of  the  Profunda  Femoris,  below. 

Anastomotic  branch  of  the  Sciatic  (from  int.  iliac),  above. 

The  Longest  Anastomosis  in  the  Body  is  that  between  the  subclavian 
and  the  external  iliac  by  the  anastomosis  of  the  Superior  Epigastric,  br.  of 
the  internal  mammary,  with  the  Deep  Epigastric,  br.  of  the  external  iliac. 

[The  circle  of  Willis  has  been  described  on  page  123;  the  palmar  and 
plantar  arches  on  pages  130  and  137  respectively;  and  the  anastomosis  on 
the  membrana  tympani  on  page  122.] 

The  Collateral  Circulation,  after  Ligature  of  the  Common  Carotid 
Artery,  is  established  by  the  free  communication  existing  between  the  carotid 
arteries  of  opposite  sides  both  within  and  without  the  cranium,  and  by  en- 
largement of  the  branches  of  the  subclavian  artery  on  the  ligated  side.  Out- 
side the  skull  the  principal  communication  takes  place  by  the  following 
anastomoses; — ■ 

Superior  Thyroid,  br.  of  the  external  carotid,  with  the  Inferior  Thyroid,  br. 
of  the  thyroid  axis  (from  the  subclavian). 

Arteria  Prince ps  Cervicis,  br.  of  the  occipital  (from  the  external  carotid). 


TABLES  OF  THE  ARTERIES. 


139 


with  the  Vertehral,  br.  of  the  subclavian,  and  the  Profunda  Cervicis,  br. 
of  the  superior  intercostal,  (from  the  subclavian). 

After  Ligature  of  the  Subclavian  in  its  first  part,  the  Collateral  Circu- 
: lotion  is  carried  on  by  the  following  anastomoses; — i,  that  between  the  Supe- 
: rior  and  Inferior  Thyroid  arteries  (see  above);  2,  that  between  the  two 
] Vertehrals;  3,  that  between  the  Internal  Mammary , the  Deep  Epigastric 
I and  the  Aortic  Intercostals;  4,  the  Superior  Intercostal  with  the  Aortic  In- 
j tercostals;  5,  the  Profunda  Cervicis  with  the  Princeps  Cervicis;  6,  the 
I Scapidar  branches  of  the  thyroid  axis  with  branches  of  the  Axillary;  7,  the 
I Thoracic  branches  of  the  Axillary  with  the  Aortic  Intercostals. 


TABLES  AND  PLATES 

OF  THK 

ARTERIAL  SYSTEM. 


i 

Note. — The  arteries  in  the  followinfr  plates  should  be  colored  red,  by  painting 
I them  over  with  ordinary  crimson  ink,  or  water-color  paint,  using  a fine  camel’s- 
! hair  brush  for  the  purpose. 

Figures  in  parentheses  in  these  tables  refer  to  the  number  of  another  table,  thus— 
Ext.  Carotid  (3)  means  Table  No.  3 of  the  External  Carotid  Artery. 


I THE  ARTERIAL  SYSTEM. 

1 Numerous  branches  through- 
j Pulmonary  Artery.  J R- Pulmonary  Art.  (Plate  3)  ( liulmonary  tissue, 

(Plate  I.)  ( L.  Pulmonary  Art.  (Plate3)  J carrying  Venous  blood. 
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THE  ARTERIAL  SYSTEM.— Continued. 


2. 

Arch  of  Aorta. 
(Plate  I.) 


R. Coronary 
L. Coronary 


} 


Innominate  . 


to  the  muscular  tissue  of  the  heart. 


R.  Common  Carotid 


R.  Subclavian 
becomes  Axillary  (8) 


Ext.  Carotid  (3). 
Int.  Carotid  (4), 

Vertebral  (5). 
Thyroid  Axis  (6). 
Int.  Mammary  (7). 
Slip.  Intercostal. 


L.  Common  Carotid,  . . Same  as  R.  Common  Caiotid. 

L.  Subclavian,  . . Same  as  R.,  continuing  as  Axillary  (8). 


Superior 

Thyroid. 


Lingual. 


External  Carotid. 
( Plate  I.) 


Facial. 


Occipital. 


Muscular  and  Glandular  branches. 

Hyoid.,  along  lower  border  of  os  hyoides. 
Super/.  Descending,  crosses  Com.  Carotid. 
Sup.  Laryngeal,  to  larynx  and  epiglottis. 
Crico-thyroid,  crosses  Crico-thyroid  membr. 

Hyoid,  along  upper  border  of  bone. . 

Dorsalis  Linguce,  to  tongue,  tonsil,  palate,  etc. 
Sublingual,  to  gland,  mouth,  gums. 

Ranine,  under  surface  of  tongue,  to  tip. 

r Inf.  (Asc.)  Palatine,  to  soft  palate  and  tonsil. 

Tonsillar,  to  tonsil  and  root  of  tongue. 

Submaxillary.  to  gland,  skin,  muscles. 

^ ^ Super/ . Br.  anas.  inf.  labial. 

Submental  | 

Muscular,  to  pterygoid,  masseter,  buccinator. 

In/.  Labial,  anas,  with  br.  of  7th  and  5th  N. 

In/.  Coronary,  anas,  with  br.  of  inf.  dental  art. 

^ f Art.  of  Septum  Nasi. 

Sup.  Coronary, in.  , . 

t Br.  to  ala  of  nose. 

Lateralis  Nasi,  to  ala  and  dorsum  of  nose. 
Angular,  termination  of  facial  trunk. 

Muscular,  to  digastric,  stylo-hyoid,  etc. 
Sterno-mastoid,  to  that  muscle. 

Auricular,  to  back  part  of  concha. 

Inf.  Meningeal,  to  dura  mater  in  post,  fossa. 

Super/.  Br.  anas,  superf, 
cervical,  of  trans.  colli. 
Deep  Br.  anas,  vertebral, 
and  deep  cerv.  br.  of 
sup.  intercostal. 


Princeps  Cervicis 


Plate  1. 
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3- 

External 

Carotid 

(Contin- 

ued.) 


THE  ARTERIAL  SYSTEM.— Continued. 


Post.  Auricular. 


Ascending 

Pharvngeal. 


Superficial 

Temporal. 


Internal 
Maxillary. 
Divisions  : 

1.  Maxillary. 

2.  Pterygoid, 
j.  Spheno- 
maxillary. 


I. 


3- 


Branches  (small),  to  muscles  and  glands. 
Stylo-mastoid,  to  tympanum,  mastoid  cells,  etc. 
Auricular,  to  cartilage  of  ear. 

Mastoid,  to  scalp  above  ear. 

Prevertebral,  brs.  to  muscles  and  nerves. 
Tympanic,  to  inner  wall  of  tympanum. 
Meningeal  Branches,  to  dura  mater. 
Pharyngeal  Branches,  3 or  4 in  number. 

Transverse  Facial,  lies  on  the  masseter. 
Anterior  Aur  icular  Branches,  to  pinna,  etc. 
Middle  Temporal,  supplies  that  muscle. 
Anterior  Temporal,  to  the  forehead. 

Posterior  Temporal,  along  side  of  head. 

Tympanic  \ "^emb.  tympani,  anas,  with  Stylo- 
t mastoid  and  Vidian  arteries. 
Deep  Auricular,  to  outer  surface  of  the  mem- 
brana  tympani. 

Mid.  Meningeal,  to  dura  and  cranial  bones. 
Small  Meningeal,  to  dura  and  Gasserian  gang. 

Lingual,  to  m.m.  of  mouth. 
Mylo-hyoid,  in  that  groove. 

Incisor,  I 'perminal  Brs. 
Mental,  > 


Inferior  Dental 


Deep  Temporal,  2,  under  temporal  muscle. 
Pterygoid  Brs.,  to  pterygoid  muscles. 
Masseteric,  to  deep  surface  of  masseter. 
Buccal,  a small  br.  to  buccinator. 

. f Dental,  to  molars,  bicuspids. 
Alveolar  i „ , . 

t Branches,  to  antrum,  gums,  etc. 


several  brs.  to  the  orbit. 


Infraorbit al<  Ant.  Dental,  to  front  teeth,  an- 
V trum. 

Post.  {Desc.)  Palatine,  to  palate,  glands,  etc. 
Vidian,  to  Eustachian  tube  and  pharynx. 
Pterygo-palatine ,io  Eustach.tube  and  pharynx. 

I'  Artery  of  Septum,\.osQpiwm. 
External  Branches  3,  to 
the  nares,  antrum,  eth- 
l moid  and  sphenoid  cells. 


Spheno- Palatine 
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THE  ARTERIAL  SYSTEM.— Continued. 


Internal 

Carotid. 
(Plate  I.) 


Ophthalmic. 
Groups  : 

1.  Orbital. 

2.  Ocular. 
(Plate  4. 
Fig.  2.) 


Tympanic , to  tympanum  by  foramen  in  carotid  canal. 

Arteria  Receplaculi  (several),  in  cavernous  sinus. 

Ant.  Meningeal^  to  dura  mater  of  ant.  fossa. 

Lachrymal,  to  that  gland,  lid,  etc. 
Supraorbital,  the  largest  sub-branch. 

Post.  Ethmoidal \ to  dura. 

y Nasal  Brs.,  to  nose. 

AtU.  Ethmoidal,  has  same  branches. 
Sup.  Palpebral,  arch  on  margin  of  lid. 
Inf.  Palpebral,  margin  of  lower  lid. 
Frontal,  to  muscles,  skin'v  Xerminal 

Nasal  \ Transverse,  ^ Branches. 
y Dorsalis  Nast,  J 

Art.  Centralis  RetincE,  to  the  retina. 

{Ant.  Ciliary,  to  the  iris. 
Superior,  to  ocular  muscles. 
Inferior,  to  ocular  muscles. 
Short  Ciliary,  6 to  12,  around  optic  n. 
Long  Ciliary  2,  to  circles  on  iris. 


Anterior  Cerebral 


Middle  Cerebral 


Ant.  Communicating , 2 lines  long. 
tglionic  and  Frontal  branches. 


r Ant 
I Gar> 


Ganglionic,  Frontal,  Parietal,  and  Pari- 
eto-temporal  branches. 


(anas,  with  Post.  Cerebral  of  Basilar,  to 
Posterior  Communicating,  | 

Anterior  Choroid,  to  the  choroid  plexus,  etc. 


THE  CIRCLE  OF  WILLIS. 


Post.  Cerebral  1 Post.Commun.  | Internal)  Cerebral 
■*  t Carotid,  i 


Basilar 


^ ^ (INTERNAL) 

Post.  Cerebral  | Post.Commun.  | (^^^^rotid  ) 


Ant.Commun. 
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5. 

Vertebral. 
(Plate  I.) 


6. 

Thyroid 

Axis. 
(Plate  I.) 


7. 

Internal 
Mammary. 
(Plate  I.) 


THE  ARTERIAL  SYSTEM. — Continued. 

Lateral  Spinal  \ spinal  cord  and  membranes. 

t Br.  to  bodies  of  Vertebrae  posteriorly. 

Muscular  Branches^  to  deep  cervical  muscles. 

Post.  Meningeal,  ramify  between  dura  mater  and  skull. 

Anterior  Spinal,  \ j°**^*^  fellow  to  form  Ant.  Median  Artery  of  the 
I spinal  cord. 

Posterior  Spinal,  to  spinal  cord  and  membranes,  laterally. 

Post.  Inf.  Cerebellar  \ I to  cerebellum,  and  choroid  plexus 

t External  > of  the  4th  Ventricle. 

Bulbar,  minute  branches  to  the  medulla  oblongata. 

Transversely^  Varolii,  etc. 

^Int.  Auditory,  to  that  canal. 

I ^he  cerebellum,  anas. with  post, 
t’  inf.  cerebellar  of  Vertebral. 
Superior  Cerebellar,  to  pia  mater,  pineal  gland,  etc. 

Post.  Choroid,  to  choroid  plexus. 
Ganglionic,  to  post,  lobes. 
Posterior  Cerebral  Ant.  Temporal, 

Post.  Temporal,  I terminal 
Occipital,  I branches. 


Basilar.  - 


Inferior  Thyroid.  . 


Transversalis  Colli. 


Suprascapular.  . . 


r Inf.  Laryngeal,  to  post,  muscles  of  larynx. 
Tracheal  Brs.  to  trachea,  anas.  Bronchial. 
(Esophageal  Brs.  to  oesophagus. 
Ascending  Cervical,  to  muscles, spinal  cord. 
Muscular,  to  muscles  of  hyoid  bone  and  of 
the  pharynx. 

f Superficial  Cervical,  beneath  Trapezius, 
t Posterior  Scapidar,  along  post,  border. 
r Supra-acromial,  anas.  Acromial  Thoracic, 
j Suprasternal,  to  skin  of  the  chest. 

I Muscular,  to  sterno-mastoid,  etc. 

Nutrient,  to  the  clavicle. 


Comes  Nervi  Phrenici  {Superior  Phrenic),  to  Diaphragm. 
Mediastinal  Brs.  to  tissue  and  glands,  ant.  mediastinum. 
Pericardiac  Brs.  to  upper  part  of  pericardium. 

Sternal  Brs.  to  sternum  and  Triangularis  sterni. 

^ Anterior  Intercostals,  to  5 or  6 upper  intercostal  spaces. 
Perforating , to  Pectoralis  major,  mammary  gland,  etc. 

J Ant.  Intercostals,  to  lower  intercostal  spaces. 
Brs.  to  lower  pericardium.  Diaphragm,  etc. 

Superior  Epigastric  Epigastric  of  Ext.  Iliac. 

t supplies  abdominal  muscles  and  skin. 


Musculo-phrenic  | 
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THE  ARTERIAL  SYSTEM.— Continued. 


8. 

Axillary. 

(Plate  2.) 

1 from  ist  part. 

2 “ 2ci  “ 

3 “ 3d  “ 


I. 


2. 


Superior  Thoracic,  to  Pectoral  muscles  and  wall  of  thorax. 

{Brs.  to  Pectorals  and  Deltoid. 
Descending , to  both  these  muscles. 
Clavicular , to  the  Subclavius. 

Alar  Thoracic,  to  glands  of  axilla. 

Long  Thoracic,  to  Serratus,  Pectorals  and  glands. 


Sub  scapular , 


( Subscapular. 
j Dorsalis  ScapulcE,  J Infra-spinous 


3-  i 


1 


I Median. 

Mam  trunk  to  inf.  angle  of  the  scapula. 


Anterior  Circumflex humerus,  to  Deltoid. 

f Br.  to  shoulder-joint. 


Posterior  Circumflex , | 


around  neck  of  humerus,  to  Deltoid 
muscle  and  shoulder-joint. 


Becomes  Brachial  (io),  at  lower  margin  of  tendon  of  the  Teres  major 
muscle. 


9- 

Brachial. 
(Plate  2.) 


{Post.  Articular,  to  elbow-joint  anastomosis 
and  inner  side  of  arm. 

Mai7i  trunk,  in  spiral  groove  of  the  hu- 
merus, to  Deltoid,  Triceps,  etc. 

Nutrient,  to  nutrient  canal  of  the  humerus. 

Inferior  Profunda,  to  the  elbow-joint  anastomosis. 

Anastomotica  Magna,  transversely  inward  on  Brachialis  anticus 
muscle  to  the  elbow,  where  it  anastomoses  with  several  arteries. 
Muscular,  3 or  4,  to  muscles  in  course  of  artery. 


Bifurcates  into  Radial  (io)  and  Ulnar  (ii). 


I. 


Radial  Recurrent,  anas,  branches  of  Sup.  profunda. 
Muscular  Brs.  to  muscles  on  radial  side  of  arm. 

Ayit.  Carpal,  to  wrist-joints,  anas.  Ant.  Carpal  of  Ulnar. 
Superficialis  Voice,  to  muscles  of  the  thumb. 


IO. 

Radial. 
(Plate  2.) 

1.  In  forearm. 

2.  In  wrist. 

3.  In  hand. 


< 


2. 


r Post  Carpal  I wrist-joints,  anas.  Post.  Carpal  of  Ulnar. 

’ ^Dorsal  Interosseous,  for  3d  and  4th  spaces. 
^ Metacarpal,  is  the  Fir.st  Dorsal  Interosseous  Branch. 
Dorsales  Pollicis  2,  laterally  on  dorsum  of  thumb. 

Dorsalis  Indicis,  on  radial  side  of  index  dorsum. 


L 3- 


r 

I 

I 

I 

i 


Princeps  Pollicis,  2 Brs.  forming  arch  on  last  phalanx. 
Radialis  Indicis,  along  radial  side  of  index  finger. 
Perforating  3 between  heads  of  last  Dorsal  Interossei. 

Palmar  InterosseceU  ^ ‘'^'^ng  Interossei  muscles,  given 

ofT  by  Deep  Palmar  Arch. 

Palmar  Recurrent , to  the  carpal  articulations. 


Forms  Deep  Palmar  Arch  in  the  hand,  completed  by  inosculation  with 
the  Deep  Palmar  (Communicating)  from  the  Ulnar  Artery. 


10 
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II. 

Ulnar. 
(Plate  2.) 

1.  In  forearm. 

2.  In  wrist. 

3.  In  hand. 


I. 


Interosseous  \ 


Atiterior 

Interosseous 


Posterior 

Literosseous 


THE  ARTERIAL  SYSTEM.— Continued. 

Anterior  Ulnar  Recurrent,  ascends  in  front  of  inner  condyle. 
Posterior  Ulnar  Recurrent , ascends  behind  inner  condyle. 

pierces  Interosseous  mem- 
brane, descending  to  back 
of  wrist. 

\ Muscular  Branches. 
Nutrient,  of  both  bones. 
Br.  on  Pronator  quadratus. 
Median,  along  median  n. 
to  back  of  wrist. 
Interosseous  Recurrent,  to 
elbow-joint  anastomosis. 
Muscular,  to  muscles  on  ulnar  side  of  arm. 


Anterior  Carpal,  to  joints,  anas.  Carpal  of  Radial. 

{to  joints  of  wrist,  anas.  Carpal  of  Radial, 
forming  the  Post.  Carpal  Arch. 
Metacarpal,  to  little  finger. 

{anas,  with  termination  of  Radial 
Artery,  completing  the  Deep 
Palmar  Arch. 

from  convexity  of  Superf.  Palmar  Arch,  to  the 
Ditrital^,  J sides  of  the  fingers,  except  the  radial  ^ide  of 
the  index  finger  and  thumb  (supplied  from 
the  radial). 

Forms  Superficial  Palmar  Arch  in  palm  of  hand,  by  inosculating  with 
a branch  from  the  Radialis  Indicis  of  the  Radial  Artery. 


Pericardiac  Branches,  distributed  to  the  pericardium. 

Bronchial  Arteries  3 nutrient  vessels  of  the  lungs. 

(Esophageal,  4 or  5,  anas.  brs.  Inf.  Thyroid,  Phrenic,  Gastric. 
Posterior  Mediastinal,  (several)  to  glands,  etc.,  in  mediastinum. 

{Posterior  {Dorsal) , to  muscles  of  back. 

Spinal,  to  the  spinal  cord  and  its  membranes. 
Collateral  Intercostal,  along  upper  border  of  the 
next  rib  below. 


12. 

Thoracic 

Aorta. 
(Plate  3.) 


Plate  2 


147 


148 


HUMAN  ANATOMY. 


THE  ARTERIAL  SYSTEM.— Continued. 


13- 

Abdominal 
Aorta. 
(Plate  3.) 


Phrenic, 


{ 


CCELIAC 

Axis. 


Gastric, 


Internal,  to  front  of  thorax  and  Diaphragm. 
External,  to  side  of  thorax. 

to  cardiac  orifice  of  stomach,  cardiac 
end,  then  along  lesser  curv^ature  to 
pylorus,  where  it  anas,  with  Pyloric 
Br.  of  Hepatic  Art. 

Pyloric,  to  pylorus,  anas.  Gastric  Art. 

G astro-epiploica 

G astro-duoden 
alis. 


Right  Hepatic, 


splenic. 


Dextra. 

Pancreatico-diio- 

Hepattc,  ^ denalis. 

to  right  lobe. 
Cystic,  to  gall- 
bladder. 

Left  Hepatic,  to  left  lobe  of  liver. 
PancreaticcB  ParvcE  \ to  the  pan- 
Pancreatica  Magna  ’ creas. 
Gastric  ( Vasa  Brevia),  5 to  7,  to  the 
■ greater  curvature  of  stomach. 

Gastro-epiploica  Sinistra,  along  the 
greater  curvature,  from  left  to  right. 
Terminal  Brs.  enter  hilum  of  Spleen. 
Inferior  Pancreatico-dnodenal,  to  those  organs. 
Vasa  Intestini  Tenuis  12  to  15,  form  arches  in 
mesentery,  in  several  series,  from  terminal 
arches  branches  ramify  on  intestines. 

Superior  j pieo-colic  I anas.  Vasa  intes.  ten. 

Mesenteric.  ' ^Superior,  anas.  Colica  dextra. 

Colica  Dextra  j 1 Arches  branching  to 

1 Asc.  Br.  } ascending  colon. 

Colica  Media  j branching  to  trans- 

f Left  > verse  colon. 

Supra-renal,  to  supra-renal  capsule. 

/ Brs.  to  substance  of  kidney. 

^ Small  Brs.  to  capsule,  ureter,  etc. 
spermatic  (or  Ovarian)  to  testes  or  ovaries,  uterus,  etc. 

Colica  Sinistra  | Arches  branching  to  de- 

t Desc.  > scending  colon. 
Sigmoid,  across  Psoas  to  that  flexure  of  colon. 

I Br.  to  right  | 


Renal. 


Inferior 
Mesenteric. 
(Plate  4.) 


I 


Sup.  Hemorrhoidal,  i „ 

t Br.  to  left 


side  of  rectum. 


Dorsal 


Tto  muscles,  etc.,  of  back. 
\spinal,  to  canal  | | Arches. 


Lumbar  4. 

Abdominal,  between  abdominal  muscles. 

Middle  Sacral,  to  coccyx,  anas.  Lateral  Sacral. 

Right  Com.  Iliac,  R.  Bit.  and  Ext.  Iliac  (14,  15). 
Left  Com.  Iliac,  L.  Bit.  and  Ext.  Iliac  (14.  J5). 
Bifurcation  occurs  at  4th  Lumbar  Vertebra,  opposite  Umbilicus. 


Bifurcates 


Branches  of  the  Aorta 


Plate  3 
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THE  ARTERIAL  SYSTEM.— Continued. 


14  a. 

Internal  Iliac. 

Anterior 
Trunk. 
(Plate  4.) 


Superior  l^esical  j Deferens,  to  that  organ. 

t Middle  Vesical,  to  base  of  bladder. 


Obturator. 


Iliac,  to  iliac  bone  and  Iliacus  muscle. 

Vesical,  backward  to  the  bladder. 

Pubic,  on  the  back  of  the  pubic  bone. 

Internal,  along  inner  margin  obturator  foramen. 

External  I margin  obturator  foramen. 

’ t A’r.  to  hip-joint  by  cotyloid  notch. 
Inferior  Vesical,  to  base  of  bladder,  prostate  gland,  etc. 

Middle  Hemorrhoidal,  to  anus,  anas,  other  hem.  arteries. 

Br.  to  the  bladder. 

Br.  to  the  ureter. 

Cervical,  to  neck  of  uterus. 
y4zv£-os,  of  the  vagina. 

I 'aginal,  analogous  to  Inf.  Vesical  of  male. 


Uterine, 


In  the  female. 


Internal 

Pudic, 


r Inferior  Hemorrhoidal,  2 or  3 to  the  anus. 
Superficial  PerincBal,  to  the  scrotum,  etc. 
Transverse  Perinceal,  to  muscle  of  same  name. 
Artery  of  the  Bulb,  large  but  very  short. 

Artery  of  the  Corpus  Cavernosum,  to  that  body. 
Dorsal  Artery  of  the  Penis,  thereto. 


Sciatic. 


' Muscular  Brs.  within  the  pelvis. 
Hemorrhoidal  Brs.  to  the  rectum. 

Vesical  Brs.  to  base  and  neck  of  bladder. 
Coccygeal,  to  back  of  coccyx. 

Inf.  Gluteal  3 or  4,  to  Gluteus  maximus. 
Comes  Nervi  Ischiadici,  along  sciatic  nerve. 
Muscular  Brs.  to  back  of  hip. 

Anastomotic,  to  the  crucial  anastomosis. 
Articular  Brs.  to  capsule  of  the  hip-joint. 
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14  b. 

Internal  Iliac. 

Posterior 
Trunk. 
(Plate  4.) 


THE  ARTERIAL  SYSTEM.— Continued. 

( niac,  to  Iliacus  interims  and  Ilium. 
llio-lumbar,  < j umbar  | Psoas  and  Quad,  lumborum. 

’ ' spinal  Br.  to  cord  and  membranes. 

Superior  Lateral  Sacral,  to  dorsum  of  sacrum. 

Inferior  Lateral  Sacral,  to  front  of  sacrum,  and  coccyx,  anas. 

with  Sacra  media,  etc. 


Gluteal, 


Muscular  Brs.  within  the  pelvis. 

Nutrient,  of  the  Ilium. 

Superficial,  to  Gluteus  maximus,  etc. 

f Superior,  to  ant.  sup.  spine  of  Ilium. 
Deep  \ Inferior,  to  glutei  and  hip-joint. 


15- 

External  Iliac. 
(Plate  4.) 


Muscular  Brs.  several,  to  Psoas  and  glands. 

{Cremasteric,  to  cremaster  muscle. 

Pubic,  to  inner  side  of  femoral  ring. 
iMuscidar,  to  abdominal  muscles  and  skin. 

Circumflex  //me,  | Transversal  is  and  Int.  oblique. 

I Br.  anas,  with  Lumbar  and  Epigastric. 

Becomes  Femoral  (16)  at  Poupart’s  Ligament. 


16. 

F emoral. 
(Plate  4.) 


Superficial  Epigastric,  in  superf.  fascia,  to  umbilicus. 

Super/.  Circutnfiex  Iliac,  outward  to  iliac  crest. 

Superf.  Ext.  Pudic,  inward  to  skin  of  penis,  scrotum,  etc. 

Deep  Ext.  Pudic,  inward  to  skin  of  perineum,  etc. 

{yisc.  Brs.  outer  side  of  hip. 
Transverse , to  back  of  hip. 
Descending,  as  far  as  knee. 
f Ascending , to  Adductors,  etc. 
Profunda  Circumflex,  < to  Adductors,etc. 

lemons,  ^Articular , to  head  of  femur. 

( Superior,  pierces  Adductor  magnus. 

Middle,  | Nutrient  of  Demur. 

Inferior,  pierces  Adductor  magnus. 


Perforating , . 


Muscular  2 to  7,  along  artery,  to  Sartorius,  Vastus  internus,  etc. 

{Superficial  Br.  to  integument. 

Deep  Br.  to  inner  side  of  knee  and  joint, 
anas,  with  Sup.  Articulars  and  Recur- 
rent br.  of  Anterior  Tibial. 


Becomes  Popliteal  (17),  at  opening  in  Adductor  magnus. 


Potter,  del. 
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THE  ARTERIAL  SYSTEM.— Continued. 


17. 

Popliteal. 
(Plate  4.) 


Muscular  ^ Brs.  to  Vastus  ext.  and  flexor  muscles. 

i Inferior  or  Sural  2,  to  Gastrocnemius  and  Plantaris. 
Cutaneous  Brs.  to  integument  of  calf. 

Superior  Internal  Articular , to  Vastus  int.  and  joint. 

Superior  External  Articular , to  Vastus  ext.  and  joint. 

Azy^-os  Articular , to  synovial  membrane  of  joint. 

Itiferior  Internal  Articular , to  head  of  tibia  and  joint. 

Itiferior  External  Articular , to  front  of  knee-joint. 


Bifurcates  into 


f Anterior  Tibiae  (18)  ) at  lower  border  of  Popliteus 

I Posterior  Tibiae  {19)  i muscle. 


18. 

Anterior 

Tibial, 
(Plate  5.) 


Post.  Recurrent  Tibial,  to  the  Popliteus  muscle. 

Superior  Eibular,  to  the  Soleus  and  Peroneus  longus. 

Ant.  Recurrent  Tibial,  to  the  knee-joint  anastomosis. 

Muscular  Brs.  numerous  to  muscles  of  leg. 

Internal  Malleolar,  beneath  tendon  of  Tibialis  anticus. 
External  Malleolar , to  outer  ankle. 

Tarsal,  to  tarsal  joints  and  Ext.  brev.  digit. 


Dorsalis  Pedis 


Metatarsal,  | 3 Interossece 


I 7 Digital 
’ i branches. 


Dorsalis  Hallucis  I 

1 Br.  to  inner  side  of  2d  toe 

Communicating,  | anas.  Ext.  Plantar  (Arch), 
t 2 Digital  Brs. 

Ends  in  the  Peantar  Arch. 


19. 

Posterior 

Tibial. 
(Plate  5.) 


Peroneal, 


Anterior  Peroneal,  pierces  interosseous  membrane. 

Posterior  Peroneal,  to  the  os  calcis. 

Nutrient  Artery  of  the  fibula. 

Muscular , several  brs.  in  its  course. 

(joins  similar  branch  of  the  poste- 
Communicating  ( •’  ^ 

t rior  Tibial. 

Ext.  Calcanean,  the  terminal  branches. 

Muscular,  to  Soleus,  etc.,  on  back  of  leg. 

Nutrient  of  Tibia,  the  largest  nutrient  artery  of  bone. 
Communicating  Br.  to  a similar  br.  of  the  Peroneal. 

Internal  Calcanean  Brs.  to  the  heel,  and  sole  of  foot. 

Intertial  Plantar,  along  inner  side  of  foot  and  great  toe. 

Brs.  to  muscles,  fascia  and  skin. 

Posterior  Perforating  3 Branches. 

4 Digital,^  Ant.  Perforating  Branches. 


External  Plantar 


Ends  as  the  Peantar  Arch,  anas,  with  Commun.  Br.  of 
Dorsalis  Pedis. 
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THE  VEINS. 

Veins  are  vessels  which  return  the  blood  from  the  capillaries  of  the  body 
to  the  heart.  Their  walls,  like  those  of  the  arteries,  are  composed  of  3 coats 
— an  internal  serous,  a middle  muscular,  and  an  external  one  of  connective 
tissue.  Their  middle  coat  is  weaker  than  that  of  the  arteries,  so  that  they 
do  not  stand  open  when  divided,  as  the  arteries  do.  They  all  carry  carbon- 
ized (venous)  blood,  except  the  pulmonary  veins,  which  bring  oxygenated 
blood  to  the  left  side  of  the  heart.  The  deep  veins  accompany  the  arteries, 
generally  in  the  same  sheath,  and  are  given  the  same  names.  The  secondary 
arteries,  as  the  radial,  ulnar,  brachial,  etc.,  have  each  two  veins,  called  Ve^uB 
Comites.  The  superficial  veins  are  usually  unaccompanied  by  arteries,  and 
lie,  as  a rule,  between  the  layers  of  the  superficial  fascia,  terminating  in  the 
deep  veins.  Many  veins  are  so  irregular  in  their  origin  that  they  cannot  be 
accurately  described;  they  all  anastomose  with  each  other  much  more  freely 
than  do  the  arteries. 

Sinuses  are  venous  channels,  differing  from  veins  in  structure,  but  an- 
swering the  same  purpose.  Those  of  the  cranium  are  formed  by  the  separa- 
tion of  the  layers  of  the  dura  mater. 

The  Veins  are  divided  into  the  Pulmonary,  Systemic,  and  Portal  Sys- 
tems; the  latter  being  an  appendage  of  the  systemic,  its  capillaries  ramifying 
in  the  liver. 

Veins  having  no  valves  are  the  venae  cavae,  hepatic,  portal,  renal,  uterine, 
ovarian,  cerebral,  spinal,  pulmonary,  umbilical,  and  the  very  small  veins. 

The  Pulmonary  Veins  alone  of  the  veins  carry  arterial  blood,  beginning 
in  the  capillaries  of  the  lungs,  forming  a single  trunk  for  each  lobule,  which, 
uniting  into  a single  trunk  for  each  lobe,  form  two  main  trunks  from  each 
lung  which  open  separately  into  the  left  auricle.  Sometimes  the  three  lobe- 
trunks  of  the  right  lung  remain  separate  to  their  termination  in  the  auricle, 
and  not  unfrequently  a common  opening  serves  for  the  two  left  pulmonary 
veins. 

Veins  of  the  Head  and  Neck, 

Exterior  Veins  of  the  Head  and  Face  are  as  follows, — 

Frontal  Vein, — begins  on  the  anterior  part  of  the  skull  by  a venous  plexus 
converging  to  a single  trunk  near  the  middle  line  of  the  forehead,  which 
joins  the  supra-orbital  vein  at  the  root  of  the  nose  to  form  the  angular  vein. 
Supra-orhital  Vein, — begins  on  the  forehead  and  joins  the  frontal  (see  above) 
to  form  the  angular  vein. 

Angular  Vein, — formed  as  described  above,  runs  downward  and  outward  on 
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the  side  of  the  root  of  the  nose,  communicates  with  the  ophthalmic  vein, 
and  ends  in  the — 

Facial  Vein, — a direct  continuation  of  the  angular,  begins  at  the  side  of  the 
root  of  the  nose,  descends  obliquely  across  the  masseter  muscle  and  over 
the  body  of  the  lower  jaw  to  unite  with  the  ant.  division  of  the  temporo- 
maxillary  to  form  the  common  facial  vein,  which  enters  the  internal  jugular. 

Temporal  Vein, — begins  on  the  vertex  and  side  of  the  skull,  by  anterior  and 
posterior  branches  which  unite  and  are  joined  by  the  middle  temporal 
above  the  zygoma  to  form  the  trunk,  which  descends  through  the  parotid 
gland  and  unites  with  the  internal  maxillary  to  form  the  temporo-maxillary 
vein. 

Iniernal  Maxillary  Vein, — is  formed  by  branches  corresponding  to  those  of 
the  internal  maxillary  artery,  forming  the  pterygoid  plexus.  The  trunk 
passes  backward  behind  the  neck  of  the  lower  jaw  and  unites  with  the 
temporal  to  form  the — 

Temporo-maxillary  Vein, — descends  in  the  parotid  gland  and  divides  into 
an  anterior  branch,  which  joins  the  facial,  and  a posterior  branch  which 
is  joined  by  the  posterior  auricular  and  becomes  the  external  jugular. 

Posterior  Auricular  Vein, — begins  on  the  side  of  the  head,  descends  behind 
the  external  ear  and  joins  the  posterior  division  of  the  temporo-maxillary, 
forming  the  external  jugular. 

Occipital  Veins, — begin  in  a plexus  at  the  back  of  the  head  and  terminate  in 
the  internal  jugular. 

Veins  of  the  Diploe  and  Interior  of  the  Cranium, — 

Veins  of  the  Diploe, — a number  of  tortuous  canals  lying  between  the  two 
tables  of  the  skull,  and  divided  into  frontal,  anterior  temporal,  posterior 
temporal  and  occipital  branches. 

Cerebral  have  no  muscular  coat  and  no  valves.  They  are  divided 

into  superficial  and  deep  sets.  The  deep  cerebral  are  formed  by  the  union 
of  the  vena  corporis  stria ti  and  the  choroid  vein  on  either  side,  and  receive 
the  basilar  vein. 

Cerebellar  Veins, —or\  the  surface  of  the  cerebellum,  are  disposed  in  3 sets, 
superior,  inferior  and  lateral. 

Superior  Longitudinal  Sinus, — occupies  the  attached  margin  of  the  falx 
cerebri,  begins  at  the  foramen  caecum,  and  ends  in  the  torcular  Herophili, 
or  confluence  of  the  sinuses. 

Inferior  Longitudinal  Sinus, — in  the  free  margin  of  the  falx  cerebri  poste- 
riorly, terminates  in  the — 

Straight  Sinus, — at  the  junction  of  the  falx  cerebri  with  the  tentorium, 
terminates  in  the  lateral  sinus  of  the  opposite  side. 
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Lateral  Sinuses, — in  the  attached  margin  of  the  tentorium  cerebelli,  termi- 
nate in  the  internal  jugular  vein. 

Occipital  Sinus, — in  the  attached  margin  of  the  falx  cerebri,  terminates  in 
the  torcular  Herophili. 

Cavernous  Sinuses, — one  on  each  side  of  the  sella  turcica,  receives  the 
ophthalmic  vein  and  opens  behind  into  the  petrosal  sinus. 

Circular  Sinus, — is  formed  by  two  transverse  vessels,  the  anterior  and  poste- 
rior intercavernous  sinuses,  connecting  the  two  cavernous  sinuses,  and 
forming  a venous  circle  around  the  pituitary  body. 

Superior  Petrosal  Sinus, — connects  together  the  cavernous  and  lateral  sinuses 
of  each  side. 

Inferior  Petrosal  Sinus, — begins  at  the  termination  of  the  cavernous  sinus, 
and  joins  the  lateral  sinus  to  form  the  internal  jugular  vein. 

Transverse  or  Basilar  Sinus,— conno^ctz  the  two  inferior  petrosal  sinuses  over 
the  basilar  process  of  the  occipital  bone. 

Emissary  Veins, — pass  through  apertures  in  the  cranial  wall  from  the  sinuses 
inside  to  the  veins  outside;  the  principal  ones  being  8 in  number. 

Veins  of  the  Neck,  draining  those  above-mentioned,  are  the — 

External  Jugular  (6), — terminating  in  the  subclavian  vein  (4). 

Posterior  External  Jugular, — opens  into  the  external  jugular. 

Anterior  Jugular  (7), — enters  the  subclavian  vein  near  the  external  jugular. 
Internal  Jugular  (5), — formed  by  the  junction  of  the  two  last-named  sinuses 
at  the  jugular  foramen,  and  uniting  with  the  subclavian  vein  to  form  the 
innominate,  at  the  root  of  the  neck.  In  its  course  it  receives  the  facial, 
lingual,  pharyngeal,  superior  and  middle  thyroid  veins,  and  the  occipital. 
Vertebral, — descends  the  foramina  in  the  transverse  processes  of  the  cervical 
vertebrce,  and  empties  into  the  innominate  vein.  In  its  course  it  receives 
the  anterior  and  posterior  vertebral  and  many  other  veins. 

Veins  of  the  Upper  Extremity. 

Veins  of  the  Hand,  Forearm,  and  Arm  are  in  two  sets  superficial  and 
deep.  The  superficial  set  lies  in  the  superficial  fascia,  begin  in  the  hand  by 
external  and  internal  dorsal  and  superficial  pahnar  veins,  and  are  continued 
as  follows,  the  .basilic  continuing  as  the  axillary,  which  receives  the  cephalic 
just  below  the  clavicle. 

Dorsal.  Radial 


Dorsal. 


Palmar.  Median.  . . . 


{ 


Median  Cephalic 
Median  Basilic 

Common  Ulnar  ^ ^ 
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The  deep  veins  follow  the  arteries,  generally  as  venae  comites,  beginning 

in  the  hand  as  Digital,  Interosseous  and  Palmar 
veins,  they  unite  in  the  Deep  Radial  and  Deep 
Ulnar,  which  join  to  form  the  Vena  Comites  of 
the  brachial  artery  at  the  bend  of  the  elbow. 
The  Brachial  Veins  lie  one  on  each  side  of  the 
brachial  artery  and  join  the  Axillary  Vein. 
These  deep  veins  have  numerous  anastomoses, 
not  only  with  each  other  but  also  with  the  super- 
ficial ones. 

Axillary  Vein, — the  continuation  of  the  basilic, 
lies  on  the  inside  of  the  artery  and  ter- 
minates beneath  the  clavicle  at  the  outer 
border  of  the  ist  rib,  where  it  becomes  the — 
Subclavian  Vein, — the  continuation  of  the  axil- 
lary, extends  from  the  outer  border  of  the 
ist  rib  to  the  inner  end  of  the  clavicle,  where 
it  unites  with  the  internal  jugular  to  form 
the  innominate  vein.  At  the  angle  of  junc- 
tion enters  the  thoracic  duct  on  the  left  side 
of  the  body  and  the  right  lymphatic  duct 
on  the  right  side.  In  its  course  it  receives 
the  external  and  anterior  jugular  veins  and 
a branch  from  the  cephalic. 


Fig.  69 


The  Innominate  Vein  is  formed  by  the  union 
of  the  subclavian  and  the  internal  jugular.  The 
two  innominates  unite  just  below  the  ist  costal 
cartilage  to  form  the  superior  vena  cava.  The 
Right  Innominate  (3)  is  about  i inch  long,  and 
receives,  besides  its  constituent  branches,  the 
right  internal  mammary,  right  inferior  thyroid, 
and  right  superior  intercostal  veins.  The  Left 
Innominate  (2)  is  about  2%  inches  long;  in  its  course  it  receives  the  verte- 
bral, inferior  thyroid,  internal  mammary,  and  superior  intercostal  veins  of 


the  left  side. 


Veins  of  the  Thorax. 

The  Veins  of  the  Thorax  include  the  following  vessels; — 

Internal  Mammary, — two  to  each  artery,  unite  into  a single  trunk  which 
terminates  in  the  innominate  vein. 

Inferior  Thyroid, — 2 to  4,  form  a plexus  in  front  of  the  trachea,  which  gives 
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off  the  left  and  right  inferior  thyroid  veins,  these  receiving  oesoi)hageal, 
tracheal  and  inferior  laryngeal  veins  and  opening  into  the  innominate 
veins. 

Superior  Intercostal, — the  right  vein  opens  into  the  vena  azygos  major,  the 
left  vein  into  the  left  innominate. 

Azygos  Veins, — are  described  below. 

Bronchial, — return  the  blood  from  the  lung  substance;  the  right  one  opens 
into  the  vena  azygos  major,  the  left  into  the  left  superior  intercostal  or  the 
left  upper  azygos  vein. 

Spinal, — are  described  below.  . 

Vena  Cavoe, — are  described  below;  the  Superior  Vena  Cava  under  the  Veins 
of  the  Thorax,  the  Inferior  Vena  Cava  under  the  Veins  of  the  Lower 
Extremity. 

The  Azygos  Veins  supply  the  place  of  the  venaj  cavce  in  the  region  where 

these  trunks  are  deficient,  being  connected  with  the  heart. 

Right  Azygos  (17), — begins  by  a branch  from  the  right  lumbar  veins  usu- 
ally, passes  through  the  aortic  opening  in  the  diaphragm,  and  ends  in 
the  superior  vena  cava,  having  drained  10  right  lower  intercostals,  the 
vena  azygos  minor,  the  right  bronchial,  oesophageal,  mediastinal,  and 
pericardial  veins. 

Left  Lower  Azygos  (18), — begins  by  a branch  from  the  left  lumbar  or 
renal,  passes  through  the  left  crus  of  the  diaphragm,  crosses  the  verte- 
bral column  and  ends  in  the  right  azygos,  having  drained  4 or  5 lower 
intercostals. 

0 

Left  Upper  Azygos, — drains  3 or  4 left  intercostals  and  empties  into  either 
of  the  other  two.  It  is  often  wanting,  its  place  being  filled  by  the  left 
superior  intercostal  vein  (21). 

The  Spinal  Veins  may  be  arranged  in  4 sets,  as  follows:— 

Dorsi-spinal, — form  a plexus  around  the  spines,  processes,  and  laminae  of 
all  the  vertebrae.  They  empty  into  the  vertebral,  intercostal,  lumbar, 
and  sacral  veins  in  their  respective  regions. 

Meningo-rachidian, — in  two  longitudinal  plexuses,  anterior  and  posterior, 
running  the  whole  length  of  the  spinal  canal.  The  posterior  join  the 
dorsi-spinal  veins,  the  anterior  gmpty  into  the  vertebral,  intercostal, 
lumbar,  and  sacral  veins  in  their  various  regions. 

Vence  Basis  Vertebrarum, — the  veins  of  the  bodies  of  the  vertebras,  are  con- 
tained in  large,  tortuous  channels  in  the  substance  of  the  bones,  and  join 
the  transverse  trunk  connecting  the  anterior  longitudinal  veins. 
Medulli-spinal, — the  veins  of  the  spinal  cord,  lie  in  plexus  forni  between 
the  pia  mater  and  arachnoid.  They  unite  into  2 or  3 small  trunks  near 


IGO 


HUMAN  ANATOMY, 


the  base  of  the  skull,  which  terminate  in  the  inferior  cerebellar  veins  or 
in  the  inferior  petrosal  sinuses. 

The  Superior  Vena  Cava  (i)  is  a short  trunk  about  2|  or  3 inches  in 
length,  formed  by  the  union  of  the  two  innominate  veins,  thereby  receiving 
all  the  blood  from  the  upper  half  of  the  body,  and  opening  into  the  right 
auricle  of  the  heart.  It  is  half  covered  by  the  pericardium,  and  receives  the 
vena  azygos  major  and  small  pericardiac  and  mediastinal  veins. 

Veins  of  the  Lower  Extremity. 

The  Veins  of  the  Lower  Extremity  are  iii  two  sets,  superficial  and  deep. 
The  superficial  are  the — 

Internal  or  Long  Saphenous, — on  the  inside  of  the  leg  and  thigh,.enters  the 
femoral  at  the  saphenous  opening  inch  below  Poupart’s  ligament.  In 
its  course  it  receives: — 

Cutaneous  Branches.  Superficial  Circumflex  Iliac. 

Superficial  Epigastric.  Ext.  Pudic.  Communicating  Branches. 

External  or  Short  Saphenous, — formed  by  branches  from  the  dorsum  and 
outer  side  oT  the  foot,  it  ascends  behind  the  outer  malleolus,  up  the  middle 
of  the  back  of  the  leg,  and  empties  into  the  popliteal  vein,  between  the 
heads  of  the  gastrocnemius  muscle. 

The  deep  veins  are  the  vence  comites  of  the  arteries,  beginning  in  the  foot  as 
the  external  and  internal  Plantar,  which  unite  to  form  the  Posterior  Tibial. 
The  vencB  comites  of  the  dorsalis  pedis  artery  continue  upward  as  the  Anterior 
Tibial  veins,  which  join  the  posterior  tibial,  forming  the — ■ 

Popliteal, — which  becomes  the  Femoral,  and  it  the  External  Iliac,  in  the 
same  manner  as  the  respectively-named  arteries. 


Veins  of  the  Pelvis  and  Abdomen. 

The  Veins  of  the  Pelvis,  except  the  middle  sacral,  open  into  the  internal 
iliac  vein.  The  middle  sacral  opens  into  the  left  common  iliac. 

The  Internal  Iliac  Vein  (10)  is  formed  by  the  vense  comites  of  the 
branches  of  the  internal  iliac  artery,  and  terminates  with  the  external  iliac,  at 
the  sacro-iliac  articulation,  to  form  the  common  iliac  vein.  It  receives  the 
following  veins: — 

From  the  exterior  of  the  pelvis,  the — 

Gluteal.  Sciatic.  Internal  Pudic.  Obturator. 

From  the  organs  in  the  pelvic  cavity  the — 

Hemorrhoidal  Plexus.  I . , Uterine  Plexus.  \ 

. Wn  the  male.  ...  . , Wn  the  female. 

Vestco-pr astatic  Plexus,  i Vaginal  Plexus.  ) 

The  Dorsal  Vein  of  the  Penis  enters  the  prostatic  plexus. 
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The  Veins  of  the  Abdomen  include  the  Portal  System,  the  Lumbar, 
Spermatic,  Renal,  Suprarenal,  Phrenic,  Hepatic,  External  Iliac  Common 
Iliac  and  the  Inferior  Vena  Cava. 

The  External  Iliac  Vein  commences  at  the  termination  of  the  femoral 
beneath  Poupart’s  ligament,  and  terminates  opposite  the  sacro-iliac  syn- 
chondrosis by  uniting  with  the  internal  iliac  to  form  the  common  iliac  vein. 
It  receives  the  Deep  Epigastric  and  Deep  Circumflex  Iliac,  also  a small  pudic 
vein. 

The  Common  Iliac  Veins  (ii)  are  each  formed  by  the  union  of  the  two 
iliac  veins  as  above  described,  and  unite  between  the  4th  and  5th  lumbar 
vertebrae  to  form  the  inferior  vena  cava,  the  right  common  iliac  being  the 
shortest  of  the  two.  Each  receives  the  Ilio-lumhar,  sometimes  the  Lateral 
Sacral,  and  the  left  one  in  addition  the  Middle  Sacral  Vein,  which  sometimes 
ends  in  the  vena  cava. 

The  Inferior  Vena  Cava  (8)  extends  from  the  junction  of  the  two 
common  iliac  veins,  passing  along  the  front  of  the  spine,  through  the  tendin- 
ous centre  of  the  diaphragm,  to  its  termination  in  the  right  auricle  of  the 
heart.  It  receives  the  following  veins  : — 

Lumbar  (12), — 4 on  each  side,  receive  dorsal  and  abdominal  tributaries, 
also  veins  from  the  spinal  plexuses,  and  terminate  in  the  inferior  vena 
cava.  They  are  connected  together  by  the  ascending  lumbar,  which 
passes  in  front  of  the  transverse  processes  of  the  lumbar  vertebrae. 

Right  Spermatic  (13). — The  spermatic  veins  arise  from  the  testis  and 
epididymis,  forming  the  spermatic  or  pampiniform  plexus,  which  forms 
the  chief  mass  of  the  spermatic  cord,  and  unite  into  3 or  4 veins  which 
enter  the  abdomen  through  the  internal  ring,  form  2 veins,  then  a single 
one  which  opens  on  the  right  side  into  the  inferior  vena  cava,  on  the  left 
side  into  the  left  renal  vein.  In  the  female  they  are  called  Ovarian  and 
terminate  in  the  same  way  as  in  the  male. 

Renal  (15), — are  large  veins,  placed  in  front  of  the  renal  arteries,  and 
terminating  in  the  inferior  vena  cava.  The  left  is  longer  than  the  right 
and  passes  in  front  of  the  aorta. 

Supra-renal, — on  the  right  side  ends  in  the  vena  cava,  on  the  left  side  in  the 
left  renal  or  phrenic  vein. 

Phrenic  2, — the  superior  ends  in  the  internal  mammary,  the  inferior  ends 
on  the  right  side  in  the  vena  cava,  on  the  left  side  in  the  left  renal  vein. 

Hepatic  Veins  (16), — begin  in  the  capillary  terminations  of  the  portal  vein 
and  hepatic  artery  in  the  substance  of  the  liver,  uniting  into  3 large  veins 
from  the  right  and  left  lobes  and  the  lobulus  Spigelii,  which  open  into 
the  inferior  vena  cava.  They  have  no  valves. 

11 
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The  Portal  System  is  formed  by  the  Superior  and  Inferior  Mesenteric, 
Splenic,  and  Gastric  Veins,  which  collect  the  blood  from  the  digestive  viscera, 
and  by  their  union  behind  the  head  of  the  pancreas  form  the  Portal  Vein, 
which  enters  the  transverse  fissure  of  the  liver,  where  it  divides  into  2 
branches.  These  again  subdivide,  ramifying  throughout  the  organ,  therein 
receiving  blood  also  from  the  branches  of  the  hepatic  artery.  Its  minute 
ramifications  end  in  capillaries,  from  which  the  blood  of  the  portal  system, 
together  with  that  brought  by  the  hepatic  artery  is  carried  by  the  hepatic 
veins  to  the  inferior  vena  cava.  The  portal  vein  generally  receives  the 
Cystic  Vein,  which  sometimes  terminates  in  the  right  branch  of  the  portal. 

Veins  of  the  Heart  itself. 

The  Cardiac  Veins  return  the  blood  from  the  tissue  of  the  heart  into  the 
right  auricle.  They  are  the — 

Great  Cardiac  Vein.  Right  or  Small  Coronary  Vein. 

Posterior  Cardiac  Vein.  Anterior  Cardiac  Veins. 

Left  Cardiac  Veins.  Vena  Thehesii. 

Coronary  Sinus,  is  a dilatation  of  the  great  cardiac  vein,  receiving  the  pos- 
terior cardiac  and  an  oblique  vein  from  the  left  auricle. 


the  lymphatic  system. 

Lymphatics  are  very  delicate,  transparent  vessels;  the  larger  having  3 
coats  like  the  arteries  and  veins,  the  smaller  having  2 coats,  the  external  and 
internal,  but  no  middle  muscular-elastic  coat.  Lymphatics  are  found  in 
nearly  every  texture  and  organ  of  the  body  which  contains  blood-vessels, 
but  are  absent  in  the  non-vascular  structures,  as  cartilage,  nails,  cuticle  and 
hair.  They  are  nourished  by  blood-vessels  distributed  to  their  outer  and 
middle  coats,  in  which  also  many  non-medullated  nerve-fibres  have  been 
traced.  They  possess  valves  of  semilunar  form,  placed  at  much  shorter  in- 
tervals than  are  the  valves  in  the  veins.  They  convey  lymph  to  the  blood, 
and  possess  the  property  of  absorbing  certain  materials  from  the  tissues  and 
conveying  them  into  the  circulation;  hence  they  are  also  called  absorbents. 
They  discharge  their  contents  into  the  blood  at  two  points,  the  junctions  of 
the  subclavian  and  internal  jugular  veins,  on  the  left  side  by  the  thoracic 
duct,  on  the  right  side  by  the  right  lymphatic  duct. 

Lacteals  are  the  lymphatic  vessels  of  the  small  intestine,  conveying  chyle 
to  the  blood  during  the  process  of  digestion. 

Lymphatic  Glands  are  small,  solid,  glandular  bodies,  placed  in  the 
course  of  the  lymphatic  and  lacteal  vessels,  and  found  chiefly  along  the  great 


THE  LYMPHATIC  SYSTEM. 


163 


bloodvessels,  at  the  root  of  the  lungs,  in  the  lumbar  and  cccliac  regions  of  the 
abdomen,  in  the  mesentery,  the  mediastina,  the  head,  neck,  axilla,  groin,  and 
popliteal  space.  They  are  named  after  the  respective  regions  in  which  they 
are  situated,  as  the  axillary  glands,  the  inguinal,  cceliac,  bronchial,  mesen- 
teric, etc.  They  consist  of  a fibrous  capsule,  from  which  trabeculce  are 
prolonged  inward,  dividing  the  gland  into  alveoli  or  open  spaces  containing 
lymphoid  tissue,  the  proper  gland-substance,  which  is  so  placed  as  to  leave  a 
channel,  the  lymph-path,  all  around  it.  The  glands  are  nourished  by  blood- 
vessels supported  on  the  trabeculae,  and  some  fine  nerve  filaments  are  traced 
into  them. 

Before  entering  a gland  the  lymphatic  (or  lacteal)  divides  into  several 
small  branches,  the  afferent  vessels,  of  which  the  endothelial  layer  only  enters 
the  gland,  to  form  in  its  lymph-sinuses  a plexus  of  vessels  which  unite  into  a 
single  efferejit  vessel.  The  external  coat  of  the  afferent  vessels  becomes  con- 
tinuous with  the  capsule  of  the  gland,  and  is  received  upon  the  efferent  vessel 
as  it  emerges. 

The  Thoracic  Duct  is  the  main  channel  for  the  lymph  and  chyle  from  the 
whole  body  except  the  right  arm  and  lung,  right  side  of  the  head,  heart,  neck, 
and  thorax,  and  the  convex  surface  of  the  liver.  It  begins  in  the  abdomen  by 
a triangular  dilatation,  the — 

Receptaculum  Chyli,  in  front  of  the  2d  lumbar  vertebra,  passes  through 
the  aortic  opening  in  the  diaphragm,  and  opposite  the  7th  cervical  vertebra 
it  curves  forward,  outward  and  downward  over  the  subclavian  artery,  so  as 
to  form  an  arch,  and  terminates  in  the  left  subclavian  vein  at  its  angle  of 
junction  with  the  left  internal  jugular  vein.  In  the  thorax  it  lies  in  the  poste- 
rior mediastinum  in  front  of  the  vertebral  column,  between  the  aorta  on  its 
left  and  the  vena  azygos  major  on  its  right.  It  has  numerous  valves  through- 
out its  course,  and  a pair  of  valves  at  its  termination  to  prevent  the  passage 
of  venous  blood  into  its  cavity. 

The  Right  Lymphatic  Duct  is  a short  trunk,  about  \ inch  in  length  and 
I ^ line  in  diameter.  It  terminates  in  the  right  subclavian  vein  at  its  angle  of 
junction  with  the  right  internal  jugular,  its  orifice  being  guarded  by  two 
semilunar  valves  against  the  passage  of  venous  blood  into  its  cavity.  It 
receives  lymph  from  those  parts  which  are  not  connected  with  the  thoracic 
duct,  namely — the  right  upper  extremity,  the  right  lung,  the  right  side  of  the 
head,  neck,  heart  and  thorax,  anil  part  of  the  convex  surface  of  the  liver. 

Lymphatics  of  the  Head  and  Neck. 

Lymphatic  Glands  of  the  Head  and  Neck,  are  as  follows: — 

Occipital,  I or  2, — at  the  back  of  the  head,  close  to  the  artery. 
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Posterior  Auricular  or  Mastoid,  2, — near  the  mastoid  process. 

Parotid, — some  in  and  others  around  the  parotid  gland. 

Buccal,  I or  more, — on  the  surface  of  the  buccinator  muscle. 

Internal  Maxillary, — beneath  the  ramus  of  the  jaw. 

Lingual,  2 or  3, — on  the  hyo-glossus  and  genio-hyo-glossus  muscles. 
Retro-pharyngeal,  2, — one  on  each  side  of  the  middle  line. 

Superficial  Cervical, — consisting  of  the  submaxillar y , 8 to  10,  the  supra- 
hyoid, I or  2,  and  the  cervical  (many)  in  the  course  of  the  external 
jugular  vein. 

Deep  Cervical, — forming  a chain  along  the  sheath  of  the  carotid  artery 
and  internal  jugular  vein,  in  two  sets,  an  upper,  10  to  20,  and  a lower, 
10  to  15. 

Lymphatic  Vessels  of  the  Head  and  Neck  are — the  Temporal  and 
Occipital,  in  the  scalp,  respectively  accompanying  the  temporal  and  occipital 
arteries;  the  Meningeal  and  Cerebral,  in  the  cranium;  the  Superficial  and 
the  Deep,  in  the  face;  also  those  of  the  orbit,  the  temporal  and  zygomatic 
fossie,  the  nose,  tongue,  pharynx,  larynx  and  thyroid  body.  In  the  neck 
these  vessels  are  continuations  of  those  on  the  cranium  and  face. 

Lymphatics  of  the  Upper  Extremity. 

Lymphatic  Glands  of  the  Upper  Extremity  are  in  two  sets,  the  Super- 
ficial, which  are  few  and  small,  and  the  Deep,  in  the  forearm,  the  arm  and 
the  axilla.  The  Axillary  Glands,  10  to  12,  are  of  large  size,  situated  around 
the  axillary  vessels,  in  the  tissue  of  the  axilla,  and  in  chains  along  the 
lower  border  of  the  pectoralis  major  muscle  and  the  lower  margin  of  the 
posterior  wall  of  the  axilla. 

Lymphatic  Vessels  of  the  Upper  Extremity  are  the  Superficial,  be- 
ginning on  the  sides  of  the  fingers  and  accompanying  the  veins;  the  Deep, 
occurring  in  4 sets  corresponding  with  the  radial,  ulnar,  and  anterior  and 
posterior  interosseous  arteries. 

Lymphatics  of  the  Lower  Extremity. 

Lymphatic  Glands  of  the  Lower  Extremity  are  the — Superficial 
Inguinal,  8 to  10,  in  two  sets,  an  upper  oblique  set  along  Poupart’s  liga- 
ment, and  an  inferior  vertical  set,  2 to  5,  around  the  saphenous  opening  in 
the  fascia  lata;  Deep  Glands  are  the  anterior  tibial,  popliteal,  deep  inguinal, 
gluteal  and  ischiatic. 

Lymphatic  Vessels  of  the  Lower  Extremity  are  in  two  sets,  superficial 
and  deep.  The  Superficial  lie  in  the  superficial  fascia  in  two  groups,  an 
internal  and  an  external,  along  the  internal  and  external  saphenous  veins 
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respectively.  The  Deep  are  few  in  number  and  accompany  the  deep  blood- 
vessels. 

Lymphatics  of  the  Pelvis  and  Ahdomen, 

Lymphatic  Glands  are  the  external  iliac,  internal  iliac,  and  sacral,  in  the 
pelvis;  and  the  lumbar  and  coeliac  glands  in  the  abdomen.  The  Lumbar 
Glands  are  numerous,  situated  in  front  of  the  lumbar  vertebrje,  and  surround 
the  common  iliac  vessels,  the  aorta  and  the  vena  cava.  The  Coeliac  Glands 
20,  surround  the  coeliac  axis  and  lie  in  front  of  the  aorta,  receiving  the 
lymphatic  vessels  from  a large  part  of  the  liver,  the  spleen,  pancreas  and 
stomach. 

Lymphatic  Vessels  of  the  Pelvis  and  Abdomen  are  in  3 sets,  the  super- 
ficial, the  deep,  and  those  of  the  viscera.  The  Superficial  follow  the  course 
of  the  superficial  bloodvessels,  and  include  the  lymphatics  of  the  gluteal 
region,  the  penis,  scrotum  and  perinaeum.  The  I'>eep  follow  the  course  of  the 
principal  bloodvessels.  Those  of  the  Viscera  are  the  lymphatics  of  the  various 
organs  contained  in  these  cavities — the  bladder,  rectum,  uterus,  kidney, 
liver,  stomach,  spleen  and  pancreas,  and  include  those  of  the  testicles. 

Lymphatics  of  the  Intestines. 

Lymphatic  Glands  of  the  Intestines  are  those  of  the  large  intestine, 
which  are  few  in  number,  especially  along  the  transverse  colon;  and  those  of 
the  small  intestine,  100  to  150,  which  lie  between  the  layers  of  the  mesentery 
and  are  called  the  Mesenteric  Glands. 

Lymphatic  Vessels  of  the  Intestines  are  those  of  the  large  intestine, 
some  of  which  enter  the  mesenteric  glands,  others  the  lumbar  glands;  and 
those  of  the  small  intestine,  called  the  Lacteals,  from  the  milk-white  fluid 
(chyle)  which  they  usually  contain.  The  lacteals  are  in  two  sets,  superficial 
and  deep,  the  latter  occupying  the  submucous  tissue  and  coursing  trans- 
versely around  the  intestine. 

Lymphatics  of  the  Thorax. 

Lymphatic  Glands  of  the  Thorax  are  those  of  the  thoracic  walls  and 
those  of  the  viscera.  The  former  are  the  intercostal,  the  internal  mammarv, 
and  the  anterior  and  posterior  mediastinal  glands;  the  latter  are  the  bron- 
chial and  the  superior  mediastinal  or  cardiac  glands.  The — 

Bronchial  Glands,  10  to  12, — are  situated  around  the  bifurcation  of  the 
trachea  and  the  roots  of  the  lungs. 

Superior  Mediastinal  or  Cardiac  Glands, — are  numerous  and  large,  lie  in 
front  of  the  transverse  aorta  and  the  left  innominate  vein,  and  receive 
the  lymph  from  the  pericardium,  the  heart,  and  the  thymus  gland. 
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Lymphatic  Vessels  of  the  Thorax  are  the  superficial,  the  deep  and  those 
of  the  viscera  in  the  thoracic  cavity.  The  Superficial  converge  to  the  axillary 
glands;  the  Deep  are  the  intercostal,  the  internal  mammary  and  the  dia- 
phragmatic; those  of  the  Viscera  are  the  lymphatic  vessels  of  the  lungs, 
heart,  thymus  gland  and  oesophagus. 


THE  NERVOUS  SYSTEM. 

Nervous  Tissue  is  formed  of  two  different  structures,  viz.  Gray  or  cineri- 
tious  substance,  in  which  nervous  impressions  and  impulses  originate;  and 
While  or  fibrous  substance,  by  which  the  impressions  and  impulses  are 
conducted.  Chemically,  nervous  tissue  consists  of  proteids,  neurokeratin, 
nuclein,  protagon,  lecithin,  cerebrosides,  cholesterin,  nitrogenous  extractives 
and  salts,  with  some  gelatin  and  fat,  and  water;  the  latter  varying  in  different 
parts  of  the  system,  from  6o  per  cent,  in  the  sciatic  nerve,  to  70  per  cent,  in 
the  white  matter  of  the  cerebrum,  and  83  per  cent,  in  the  gray  matter  of  the 
same  region! 

Gray  Nervous  Substance,  the  essential  constituent  of  all  the  ganglionic 
centres,  is  composed  of  nerve-cells  or  ganglionic  corpuscles,  containing  nuclei 
and  nucleoli.  The  cells  are  imbedded  in  a ground  substance,  neuroglia, 
which  consists  of  fibres  and  cells,  and  is  a connective  tissue  in  function  though 
not  in  development.  Nerve-cells  vary  in  size  and  shape,  and  possess  one  or 
more  processes,  according  to  the  number  of  which  they  are  grouped  into 
unipolar,  bipolar  and  multipolar  cells.  Of  these  processes  one  is  called  the 
axon  or  axis-cylinder  process,  because  it  becomes  the  axis-cylinder  of  a nerve- 
fibre;  the  others  are  termed  dendrons  or  protoplasmic  processes 

White  Nerve  Substance  or  Nerve  Fibre,  contains  two  kinds  of  fibres, 
the  medullated  or  white  and  the  non-medullated  or  gray.  Medullated  Fibres 
contain  a central  core  or  axis-cylinder,  the  essential  part  of  the  nerve-fibre, 
and  regarded  as  a direct  prolongation  of  a nerve-cell.  This  is  surrounded 
by  the  med^ullary  sheath,  or  white  substance  of  Schwann,  composed  of  fatty 
matter  in  a fluid  state,  which  insulates  and  protects  the  axis-cylinder.  These 
are  enclosed  in  the  primitive  sheath  or  neurilemma,  sometimes  called  the 
tubular  membrane  or  sheath  of  Schwann,  which  is  absent  in  the  fibres  found 
in  the  brain  and  spinal  cord.  A bundle  or  funiculus,  of  such  fibres,  held 
together  by  endoneurium,  is  surrounded  by  perineurium,  both  formed  of 
delicate  connective  tissue;  and  several  funiculi  are  collected  into  larger 
bundles,  fasciculi,  which  are  bound  together  by  a common  membrane,  the 
epineurium,  and  then  are  called  a Nerve.  The  whole  arrangement  is  pre- 
cisely analogous  to  that  of  a submarine  telegraph  cable.  The  nerve  is 
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nourished  by  a minute  system  of  capillary  bloodvessels,  and  has  certain 
medullated  fibres  in  the  epineurium,  termed  the  nervi  nervorum,  or  nerves 
of  the  nerves. 

The  N on-medullated  Fibres,  also  called  gray  or  gelatinous  nerve-fibres,  or 
fibres  of  Remak,  consist  of  a central  core  or  axis-cylinder  enclosed  in  a nucle- 
ated sheath.  They  constitute  most  of  the  sympathetic  nerves  and  include 
some  of  the  cerebro-spinal. 

Terminations  of  Nerves.  Their  origin  or  central  termination  occurs 
from  the  nerve  centre  by  one  or  two  roots,  in  the  latter  case  sometimes  widely 
apart  from  each  other.  The  efferent  nerve-fibres  originate  in  the  cells  of  the 
gray  substance,  the  afferent  fibres  branch  among  the  cells  without  uniting 
with  them.  The  peripheral  termination  of  sensory  nerves  seems  to  be  in 
minute  primitive  fibrillee  or  networks  thereof;  that  of  motor  nerves  in  special 
terminal  organs,  variously  named,  as  the  end-bulbs  of  Krause,  the  tactile 
corpuscles  of  Wagner,  the  Pacinian  corpuscles,  the  neuro-tendinous  and 
neuro-muscular  spindles,  and  the  motorial  end-plates  of  the  striped  or 
voluntary  muscular  fibre. 


Ganglia  are  separate  small  aggregations  of  nerve-cells,  connected  with 
each  other,  with  the  cerebro-spinal  axis,  and  with  nerves  in  various  situa- 
tions. They  consist  of  a collection  of  nerve-cells  and  nerve-fibres,  invested 
by  a membranous  envelope,  which  is  continuous  with  the  perineurium  of  the 
nerves,  and  sends  processes  into  the  interior  of  the  ganglion  to  support  the 
bloodvessels  supplying  its  substance.  They  are  found  on  the  j)OSterior  roots 
of  all  the  spinal  nerves;  on  the  posterior  (sensory)  root  of  the  5th  cranial 
nerve;  on  the  facial,  auditory,  glosso-pharyngeal  and  pneumogastric  nerves; 
also  in  a connected  series  along  each  side  of  the  vertebral  column  anteriorly, 
forming  the  trunk  of  the  sympathetic,  and  on  the  branches  of  that  nerve. 


Divisions  of  the  Nervous  System  are  two, — the  Cerebro-spinal  System, 
or  nervous  system  of  animal  life,  and  the  Sympathetic  System,  or  nervous 
system  of  organic  life.  These  may  be  subdivided  as  follows: — 

Brain.  | Central  Ner- 

Cranial  Nerves.  ) 

Spinal  Nerves.  J 


Cerebro-spinal 

System. 


Cerebro-spinal  Axis. 


Spinal  cord.  J vous  System. 
Peripheral  Nervous  System. 


2 Gangliated  Cords. 

Closely  as- 

sociated 

( Cardiac  Plexus. 

with  the 

Sympathetic 

3 Great  Plexuses.  ^ Solar  or  Epigastric. 

vessels, 

System. 

( Hypogastric  Plexus. 

viscera 

Smaller  Ganglia. 

and 

Nerve- fibres. 

glands. 
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THE  BRAIN. 

Development  of  the  Brain.  At  an  early  period  of  embryonic  life  the 
cerebro-spinal  axis  consists  of  a thin-walled  tube,  the  neural  tube,  which  be- 
comes enlarged  at  its  cephalic  end,  where  constrictions  appear,  dividing  this 
end  into  3 vesicles,  the  anterior,  middle  and  posterior.  From  these  vesicles 
are  developed  the  ventricles  of  the  brain,  the  rest  of  the  neural  tube  forming 
the  central  cavity  of  the  spinal  cord.  Thickenings  of  the  wall  of  the  neural 
tube  form  the  substance  of  the  brain  and  spinal  cord.  The — 

Anterior  Vesicle, — divides  into  an  anterior  and  a posterior  cavity;  the 
former  becoming  the  lateral  ventricles,  and  with  the  parts  around  them 
being  termed  the  prosen~cephalo7i,  or  cerebral  hemispheres;  the  latter  per- 
sists as  the  3rd  ventricle,  which  with  the  surrounding  parts  is  called  the 
thalamen-ce phalon  or  inter-brain. 

Middle  Vesicle,— its  cavity  becomes  the  aqueduct  of  Sylvius,  and  with  the 
parts  developed  around  it  constitutes  the  mcsen-ce phalon  or  mid-brain. 

Posterior  Vesicle, — its  cavity  becomes  the  4th  ventricle,  and  with  the  parts 
developed  around  it  constitutes  the  epen-ce phalon,  cerebellum  and  pons, 
and  the  meten-ce phalon,  the  medulla  oblongata. 

Structure  of  the  Cerebrum.  The  cerebrum  is  composed  of  gray  and 
white  matter,  the  former  disposed  in  two  great  groups, — that  of  the  cerebral 
cortex  and  that  in  the  basal  ganglia. 

The  Gray  Matter  of  the  Cortex  is  composed  of  6 alternating  white  and 
gray  layers.  The  cortex  is  made  up  of  nerve-cells  and  nerve-fibres.  The 
N erve-cells  are  arranged  in  4 layers,  named,  from  the  surface  inward,  as 
follows:  the  molecidar  layer,  the  layer  of  small  pyramidal  cells,  the  layer  of 
large  pyramidal  cells,  the  layer  of  polymorphous  cells.  In  certain  parts  of 
the  cortex  this  arrangement  is  variously  departed  from,  as  many  as  9 layers 
being  described  in  the  cuneus.  The  N erve-fibres  are  either  medullated 
fibres  or  naked  axis-cylinders  embedded  in  a matrix  of  neuroglia. 

The  Basal  Ganglia  are  a series  of  ganglionic  masses  in  the  base  of  each 
cerebral  hemisphere,  subjacent  to  the  island  of  Reil,  they  and  it  constituting 
the  oldest  part  of  the  hemisphere,  the  first  to  appear  in  the  order  of  develop- 
ment. They  are  semi-detached  local  thickenings  of  the  gray  cortex,  and  are 
named  as  follows: — 

Corpus  Striatum, — composed  of  two  nuclei,  the  caudate  and  the  lenticular 
(described  on  page  178).  Closely  associated  with  it  are  certain  fasciculi 
of  white  matter,  the — 

Internal  Capside  (page  178).  Anterior  Commissure  (page  179). 

External  Capside  (page  178).  Toenia  Semicircidaris  (page  177). 
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Claustruftiy — a thin  band  of  gray  matter,  described  under  the  cor])us 
striatum  on  page  1 78. 

Nucleus  AmygdalcBy — a thickening  of  the  cortex  of  the  apex  of  the  temporal 
lobe,  producing  a bulge,  the  amygdaloid  tubercle,  in  the  roof  of  the  ex- 
tremity of  the  descending  cornu  of  the  lateral  ventricle. 

The  Optic  Thalamus,  though  in  close  proximity  to  the  corj)Us  striatum,  is 
not  placed  among  the  basal  ganglia  of  the  hemispheres,  being  considered 
part  of  the  thalamen-cejihalon  or  inter-brain. 

The  White  Matter  consists  of  medullated  fibres  in  bundles,  arranged  in 
the  following  3 systems; — 

Peduncular  Fibres, — connecting  the  hemispheres  with  the  medulla  ob- 
longata and  the  cord.  They  are  collected  into  the  crura  cerebri  or 
cerebral  peduncles,  described  on  page  1 76. 

Transverse  or  Commissural  Fibres, — connect  the  two  hemispheres. 
They  are  the  transverse  fibres  of  the  corpus  callosum,  and  the  anterior 
and  posterior  commissures  of  the  3rd  ventricle. 

Association  Fibres, — connect  different  structures  in  the  same  hemisphere; 
the  short,  connecting  adjacent  convolutions;  and  the  long,  connecting 
distant  structures,  as  follows;  the — 

Uncinate  Fascicidus, — from  the  frontal  to  the  temporal  lobe,  across 
the  bottom  of  the  fissure  of  Sylvius. 

Cingulum, — antero-posteriorly  in  the  convolution  of  the  corpus  cal- 
losum, from  the  anterior  perforated  space  to  the  hippocampus 
major. 

Superior  Longitudinal  Fascicidus, — connects  the  frontal  lobe  with  the 
occipital  and  temporal  lobes. 

Inferior  Longitudinal  Fascicidus, — connects  the  temporal  with  the 
occipital  lobe. 

Perpendicular  Fascicidus, — connects  the  inferior  parietal  lobule  with 
the  4th  temporal  convolution. 

Fornix, — connects  the  hippocampal  convolution  with  the  corpus 
albicans  and  the  optic  thalamus. 

The  Meninges. 

Membranes  of  the  Brain  are  the  dura  mater,  the  arachnoid  membrane, 
and  the  pia  mater. 

The  Dura  Mater  is  a dense  fibrous  membrane  lining  the  interior  of  the 
skull,  and  forming  the  internal  periosteum  of  the  cranial  bones.  It  is  con- 
tinuous with  the  dura  mater  of  the  spinal  cord  and  with  the  pc'ricranium, 
being  prolonged  to  the  outer  surface  of  the  skull  through  the  various  foramina 
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at  its  base.  It  sends  4 processes  into  the  cavity  of  the  skull  for  the  support 
of  the  different  parts  of  the  brain,  also  several  processes  and  prolongations 
through  orifices  and  foramina  in  the  skull  for  the  protection  of  nerve  trunks 
and  vessels.  It  presents  the  following  points  for  examination: — 

Falx  Cerebri, — an  arched  process  into  the  longitudinal  fissure  of  the  brain 
vertically;  contains  in  its  upper  and  lower  margins  the  superior  and  in- 
ferior longitudinal  sinuses. 

Tentorium  CerebeUi, — a lamina  of  dura  mater  supporting  the  posterior 
lobes  of  the  brain,  and  covering  the  upper  surface  of  the  cerebellum.  It 
incloses  the  lateral  and  superior  petrosal  sinuses. 

Falx  CerebeUi, — projects  between  the  lateral  lobes  of  the  cerebellum,  from 
the  tentorium  to  the  foramen  magnum. 

Diaphragma  Seller, — a horizontal  process  forming  a small  circular  fold 
which  almost  covers  the  pituitary  body  and  constitutes  a roof  for  the 
sella  turcica. 

Pacchionian  Bodies, — clusters  of  white  granulations  situated  on  the  outer 
surface  of  the  dura  mater,  near  the  longitudinal  sinus,  (see  page  171). 

The  Arachnoid  Membrane  is  a delicate  envelope  which  covers  the  brain, 
lying  between  the  dura  mater  and  the  pia  mater,  and  being  prolonged  around 
the  cranial  nerves  as  far  as  their  points  of  exit  from  the  skulk.  The — 

Anterior  Sid)arachnoidean  Space, — is  the  interval  between  the  arachnoid 
and  the  pia  mater  at  the  base  of  the  brain,  where  the  former  membrane 
extends  across  between  the  two  temporal  lobes. 

Posterior  Subarachnoidean  Space, — is  a similar  interval  between  the  hemi- 
spheres of  the  cerebellum  and  the  medulla  oblongata.  These  two  spaces 
communicate  with  each  other  across  the  crura  cerebelli. 

Subarachnoid  Space, — is  the  interval  between  the  arachnoid  and  pia  mater, 
forming  the  two  large  spaces  mentioned  above  at  the  base  of  the  brain, 
but  small  on  the  surface  of  the  hemispheres.  It  is  occupied  by  a spongy 
connective  tissue,  in  the  meshes  of  which  the  cerebro-spinal  fluid  is  con- 
tained. It  communicates  with  the  general  ventricular  cavity  of  the 
brain  by  3 openings,  one  of  which,  the  foramen  of  Magendie,  is  in  the 
middle  line  at  the  lower  boundary  of  the  4th  ventricle. 

Subdural  Space,— -iz  the  space  between  the  arachnoid  and  the  dura  mater. 
It  contains  a small  amount  of  fluid  of  the  nature  of  lymph. 

Cerebro-spinal  Fluid, — occupies  the  subarachnoid  space  of  the  brain  and 
spinal  cord,  and  also  the  ventricular  cavities  of  the  brain.  Its  average 
quantity  is  about  2 oz.,  being  most  abundant  in  old  persons.  It  forms  a 
water-bed  for  the  protection  of  the  nervous  centres  from  the  effects  of 
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Glandula  Pacchioni  or  Pacchionian  bodies, — are  numerous,  small  granu- 
lations, which  are  not  glandular  in  structure  but  enlarged  normal  villi  of 
the  arachnoid;  found  on  the  outer  and  inner  surfaces  of  the  dura  mater, 
in  the  superior  longitudinal  sinus,  and  on  the  pia  mater.  They  are  not 
usually  found  until  after  the  7th  year  of  age,  and  are  occasionally  want- 
ing. 

The  Pia  Mater  is  a vascular  membrane,  supplied  by  branches  of  the  in- 
ternal carotid  and  vertebral  arteries.  It  covers  the  surface  of  the  brain, 
dipping  down  into  all  the  sulci,  and  forms  the  velum  interpositum  and  choroid 
plexuses  of  the  lateral  and  4th  ventricles.  It  consists  of  a minute  plexus  of 
bloodvessels,  held  together  by  a very  fine  areolar  tissue;  and  contains  numer- 
ous lymphatic  vessels  and  nerves,  the  latter  being  derived  from  both  the 
cerebro-spinal  and  sympathetic  systems. 

Weight  of  the  Brain.  Its  average  weight  in  the  male  adult  is  49^  oz.,  in 
the  female  44  oz.,  of  which  the  cerebrum  is  about  seven-eighths.  The  ex- 
treme weights  in  278  male  cases  were  65  oz.  and  34  oz., — in  191  female  cases, 
56  oz.  and  31  oz. 

Divisions  of  the  Brain.  The  Brain  may  be  divided  into  the  Cerebrum, 
the  Cerebellum,  the  Pons  Varolii  and  the  Medulla  Oblongata;  but  for  the 
descriptive  purposes  it  is  best  considered  under  the  following  5 divisions,  viz. 
the — 

Cerebral  Hemispheres  or  Prosen-cephalon, — comprising  the  various  lobes, 
the  lateral  and  5th  ventricles,  and  the  basal  ganglia. 

Inter-brain  or  Thalamen-cephalon, — the  region  of  the  3rd  ventricle,  in- 
cluding also  the  optic  thalami  and  the  pineal  gland. 

Mid-brain  or  Mesen-cephalon, — comprising  the  crura  cerebri,  the  corpora 
quadrigemina,  one  of  the  corpora  geniculata,  and  the  a(|ueduct  of 
Sylvius. 

Hind-brain  or  Epen-cephalon, — comprising  the  pons  Varolii,  the  cere- 
bellum, and  the  upper  half  of  the  4th  ventricle. 

Medulla  Oblongata  or  Meten-cephalon, — including  the  lower  half  of  the 
4th  ventricle. 


The  Cerebral  Hemispheres. 

Lobes  in  each  Hemisphere,  are  as  follows: — 

Frontal  Lobe, — bounded  internally  by  the  longitudinal  fissure,  below  by  the 
fissure  pf  Sylvius,  and  posteriorly  by  the  fissure  cf  Rolando. 

Parietal  Lobe, — extending  down  to  the  fissure  of  Sylvius,  and  antero-j)oste- 
riorly  from  the  fissure  of  Rolando  to  the  parieto-occipital  fissure. 

Occipital  Lobe, — behind  the  parieto-occij)ital  fissure. 
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Temporal  Lobe, — lying  in  the  middle  fossa  of  the  skull,  and  bounded  in 
front  by  the  fissure  of  Sylvius. 

Central  Lobe,  or  Island  of  Reil, — lies  in  the  fissure  of  Sylvius,  covered  by  the 
frontal  and  temporal  lobes. 

Limbic  Lobe, — arches  around  the  corpus  callosum  and  the  hippocampal 
fissure;  is  well  developed  in  animals  having  a keen  sense  of  smell. 

Olfactory  Lobe, — situated  on  the  under  surface  of  the  frontal  lobe,  and 
divided  into  the  olfactory  bulb,  the  olfactory  tract,  the  trigonum,  and  the 
posterior  olfactory  lobule  (ant.  perforated  space). 

Fissures  of  the  Cerebrum  are  as  follows: — 

Longitudinal  Fissure, — extends  from  the  front  of  the  cerebrum  to  the  back, 
separating  it  into  two  hemispheres,  which  are  connected  in  the  middle 
portion  by  the  central  commissure,  the  corpus  callosum  (lo),  forming  the 
floor  of  the  fissure  in  this  part  of  its  length. 

Sylvian  Fissure,  or  Fissure  of  Sylvius, — on  each  side  at  the  base  and  lateral 
side  of  the  brain.  Starting  at  the  base  in  a depression,  the  vallecida 
Sylvii,  it  j>asses  outward  to  the  external  surface  of  the  hemisphere,  where 
it  divides  into  a short  anterior  limb,  a short  ascending  limb,  and  a hori- 
zontal limb.  It  lodges  the  middle  cerebral  artery. 

Fissure  of  Rolando  (i), — on  the  superior  surface  of  each  hemisphere,  ex- 
tending from  the  longitudinal  fissure  about  its  centre,  downward  and 
forward  toward  the  fissure  of  Sylvius,  separating  the  frontal  and  parietal 
lobes. 

Parieto-occipital  Fissure, — extends  from  the  longitudinal  fissure  outward 
for  about  an  inch  between  the  parietal  and  occipital  lobes. 

Calloso-marginal  Fissure, — above  the  gyrus  fornicatus  on  the  inner  surface 
of  each  hemisphere. 

Internal  Parieto-occipital  Fissure, — extends  downward  and  forward  to  join 
the  calcarine  fissure,  on  a level  with  the  hinder  end  of  the  corpus  cal- 
losum. 

Calcarine  Fissure, — begins  close  to  the  posterior  extremity  of  the  hemi- 
sphere, runs  horizontally  forward,  joined  by  the  parieto-occipital  fissure, 
and  terminates  a little  below  the  posterior  end  of  the  corpus  callo- 
sum (ii). 

Collateral  Fissure, — below  and  external  to  the  preceding,  runs  forward 
from  the  posterior  extremity  of  the  brain  nearly  as  far  as  the  tip  of  the 
temporal  lobe. 

Dentate  or  Hippocampal  Fissure, — commences  behind  the  posterior  end 
of  the  corpus  callosum  (ii)  and  runs  forward  to  the  recurved  part  of  the 
hippocampal  gyrus. 
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Transverse  Fissure, — a horse-shoe  shaped  gap  or  cleft  at  the  base  of  the 
brain,  extending  from  the  foramen  of  Munro  on  each  side  to  the  termina- 
tion of  the  descending  cornu  of  the  lateral  ventricle.  One-half  the  fissure 
is  in  each  hemisphere,  and  it  admits  an  invagination  of  the  pia  mater, 
which  forms  the  choroid  plexus  in  the  lateral  ventricle  and  the  velum  in- 
ter positum  in  the  3rd  ventricle.  It  gives  exit  to  the  veme  Galeni. 

Superior  Temporal  Sulcus,  formerly  called  the  first  temper o-spheyioidal 
fissure, — on  the  lateral  surface  of  the  hemisphere  below  the  fissure  of 
Sylvius. 


Cerebral  Convolutions.  The  superior  and  inner  surfaces  of  each  hemi- 
sphere are  formed  of  convolutions  {gyri)  with  intervening  fissures  and  de- 
pressions {sulci)  of  various  depths,  the  gyri  and  sulci  being  both  formed  of 
gray  matter  thus  arranged  to  enable 
it  to  present  a great  extent  of  sur- 
face.  The  convolutions  are  not  uni- 
form in  all  brains  as  to  arrange- 
ment, nor  are  they  symmetrical  in 
the  two  hemispheres.  The  prin- 
cipal convolutions  are  the  follow- 
ing-named:— - 

On  the  Frontal  Lobe  are  8, — the 
ascending  (2),  superior  (4), 
middle  (5)  and  inferior  (6) 
frontal,  externally;  the  internal, 
anterior  and  posterior  orbital, 
interiorly.  The  inferior  frontal 
on  the  left  side  is  named  the 
convolution  of  Broca  and  is  the 
language  centre. 

On  the  Parietal  Lobe  are  4, — the 
ascending  (3),  superior  and  in- 
ferior parietal,  externally;  and 
the  quadrate  or  precuneus,  in- 
ternally. The  inferior  parietal 
is  subdivided  into  the  supra- 
marginal and  the  angular 
gyrus,  the  latter  lying  around 
the  posterior  end  of  the  supe- 
rior temporal  sulcus  (see  above) . 

The  Occipital  Lobe  has  4, — the  superior  (y),  middle  (8)  and  inferior  (9) 
occipital,  externally;  and  the  cuneate  lobule  or  cuneus,  internally. 


174 


HUMAN  ANATOMY. 


The  Temporal  Lobe  has  5, — the  superior,  middle  and  inferior  temporal, 
externally;  the  sub -collateral  or  4th  temporal,  and  the  sub-calcarine  or 
lingual  lobule,  inferiorly. 

The  Central  Lobe  or  Islarid  0}  Reil,  has  2, — the  precentral  lobe  and  the 
postcentral  lobe. 

The  Limbic  Lobe  has  3, — the  gyrus  fornicatus  or  callosal  convolution,  arch- 
ing from  before  backward  over  the  corpus  callosum;  the  gyrus  hippo- 
campi or  hippocampal  convolution,  having  a curved  anterior  extremity, 
the  uncus;  and  the  dentate  convolutio7i,  formerly  named  the  dentate  fascia. 

Under  Surface  of  the  Base  of  the  Brain,  from  before  backward,  ex- 
cluding the  vessels  and  the  cranial  nerves  shows  the  following  points  for 
examination.  In  the  middle  line  are  the — 

Longitudinql  Fissure, — its  anterior  portion  separating  the  frontal  lobes, 
and  its  posterior  portion  between  the  occipital  lobes 

Corpus  Callosum, — the  great  transverse  commissure,  seen  in  the  longi- 
tudinal fissure,  and  showing  its  peduncles,  one  on  each  side,  to  meet  the 
corresponding  outer  root  of  the  olfactory  tract. 

Lamina  Cinerca, — a thin,  gray  layer,  continuous  with  the  anterior  per- 
forated space,  and  forming  part  of  the  inferior  boundary  of  the  3rd 
ventricle. 

Optic  Commissure, — formed  by  the  junction  of  the  optic  tracts. 

Tuber  Cinereum  (17)  — a gray  lamina  behind  the  optic  commissure,  form- 
ing part  of  the  floor  of  the  third  ventricle.  From  it  projects  the — 

Infundibulum, — a hollow  process,  its  canal  connecting  the  pituitary  cavity 
with  the  3d  ventricle  in  the  foetus. 

Pituitary  Body, — a vascular  bi-lobed  body,  of  glandular  structure,  projects 
from  the  infundibulum  into  the  sella  turcica  of  the  sphenoid. 

Corpora  Albicantia  (18), — two  round,  white  eminences,  united  together; 
thev  are  the  anterior  crura  of  the  fornix  folded  on  themselves. 

Posterior  Perforated  Space  {Pons  Tarini)  (19), — perforated  for  vessels  to  the 
optic  thalami;  forms  part  of  the  floor  of  the  3rd  ventricle. 

Pons  Varolii  (22), — a broad  band  of  white  fibres,  passing  from  one  cere- 
bellar hemisphere  to  the  other,  (described  on  page  182). 

Medidla  Oblongata  (13), — pyramidal  in  form,  emerges  from  the  posterior 
border  of  the  pons  Varolii.  (It  is  described  on  page  185). 

On  each  side  of  the  middle  line  are  seen  the — 

Frontal  Lobe, — its  under  surface  (see  ante,  page  1 71) ; lying  thereon  is  the — 

Olfactory  Lobe, — consisting  of  the  olfactory  bulb  (i),  the  olfactory  tract, 
the  trigonum  olfactorium,  and  the  posterior  olfactory  lobule  or  anterior 
perforated  space  (3). 
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Fig.  71. 


THE  BASE  OF  THE  BRAIN. 

I.  Olfactory  Bulb.  2.  Second,  or  Optic  Nerves.  3.  Anterior  Perforated  Space.  4. 
Optic  Tract.  5.  Crus  Cerebri.  6.  3d  Nerve.  7.  4th  Nerve.  8.  5th  Nerve.  9.  6th  Nerve. 
10.  Pyramid,  ii.  Olivary  Body.  12.  Vertebral  Artery.  13.  Anterior  Spinal  Artery.  14. 
Anterior  Cerebral  Artery.  15.  Lamina  Cinerea.  16.  Middle  Cerebral  Artery.  17.  Tuber 
Cinereum.  18.  Corpora  Albicantia.  19.  Posterior  Perforated  Space.  20.  Posterior 
Cerebral  Artery.  21.  Superior  Cerebral  Artery.  22.  Pous  Varolii.  23.  Inferior  Cere- 
bellar Artery.  24.  7th  and  8th  Nerves.  25.  9th,  loth  and  iith  Nerves.  26.  12th  Nerve. 
27.  Cerebellum. 


176 


HUMAN  ANATOMY. 


Anterior  Perforated  Space  (3)  or  posterior  olfactory  lobule,-- at  the  com- 
mencement of  the  fissure  of  Sylvius;  is  perforated  for  small  arteries  going 
to  the  corpus  striatum. 

Fissure  of  Sylvius, — is  described  on  page  172. 

Optic  Tract  (4), — runs  obliciuely  across  the  crus  cerebri  as  a flat  band,  and 
enters  into  the  optic  commissure. 

Crus  Cerebri  or  Cerebral  Peduncle  (5), — a thick  bundle  of  white  matter  in 
front  of  the  anterior  border  of  the  pons,  passing  forward  and  outward  to 
enter  the  under  surface  of  the  hemisphere.  The  two  crura  connect  the 
cerebrum  with  the  cerebellum,  medulla  oblongata  and  spinal  cord. 
With  the  optic  tracts  they  form  the  boundaries  of  the  inter-peduncular 
space. 

Temporal  Lobe, — its  inferior  surface,  (see  page  172). 

Cerebellum  (27), — covering  the  occipital  lobe  of  the  cerebrum.  It  is  de- 
scribed separately,  on  page  183. 

Ventricles  of  the  Brain  are  5 in  number,  of  which  the  two  lateral  and  the 
5th  belong  to  the  cerebral  hemispheres,  the  3rd  is  the  cavity  of  the  inter- 
brain, and  the  '4th  belongs  to  the  cerebellum  and  the  medulla  oblongata. 
They  are  situated  as  follows; — 

Two  Lateral  Ventricles, — within  the  substance  of  the  hemispheres,  one  in 
each;  they  are  connected  with  the  3rd  ventricle  and  indirectly  with  each 
other  by  the  foramen  of  Munro. 

Third  Ventricle, — a narrow  crevice  between  the  optic  thalami,  lying  below 
the  lateral  ventricles  and  communicating  with  them  by  the  foramen  of 
Munro.  It  is  connected  with  the  4th  ventricle  by  the  iter  a tertio  ad 
qiiartum  ventriciilum  or  aqueduct  of  Sylvius. 

Fourth  Ventricle, — between  the  cerebellum  and  the  medulla  oblongata. 

Fifth  Ventricle, — in  the  septum  lucidum,  between  the  two  lateral  ventricles. 

The  Lateral  Ventricles  are  two  irregular  cavities  in  the  cerebral  hemi- 
spheres, separated  from  each  other  by  a partition,  the  septum  lucidum,  and 
each  having  a central  cavity  and  3 prolongations  or  cornua,  the  anterior  in 
the  frontal  lobe,  the  middle  in  the  temporal  lobe  and  the  posterior  in  the 
occipital  lobe.  They  communicate  with  each  other  and  with  the  3rd  ven- 
tricle by  the  foramen  of  Munro,  a Y-shaped  opening.  The  central  cavity  is 
situated 'in  the  parietal  lobe  and  is  bounded  as  follows; — 

Roof, — the  under  surface  of  the  corpus  callosum. 

Floor, — -from  before  backward,  the  caudate  nucleus  of  the  corpus  striatum, 
taenia  semicircularis,  optic  thalamus,  choroid  plexus,  one-half  of  the 
fornix  and  its  posterior  pillar. 
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Internally^ — the  septum  lucidum,  separating  it  from  the  opposite  ventricle. 

Externally,  in  front  and  behind, — brain-substance. 

Structures  named  above  are  briefly  described  as  follows; — 

Corpus  Callosum, — the  great  transverse  commissure,  arching  backward  to 
become  continuous  with  the  fornix,  reflected  below,  forming  the  pedun- 
cles at  the  entrance  of  the  fissure  of  Sylvius;  and  marked  above  by  a de- 
pression, the  Raphe,  and  longitudinal  elevations,  the  strice  longitudinales 
or  nerves  of  Lancisi. 

Septum  Lucidum, — consists  of  2 layers  of  white  and  gray  matter,  lined  by 
epithelium;  is  placed  vertically  between  the  lateral  ventricles,  from  the 
raphe  of  the  corpus  callosum  above  to  the  fornix  below.  The  cavity  in 
its  centre  is  the  5th  ventricle. 

Fornix, — is  a commissure  situated  beneath  the  corpus  callosum,  but  con- 
tinuous with  it  posteriorly,  the  septum  lucidum  separating  them  in  front. 
It  is  of  triangular  form  with  the  apex  in  front.  Its  anterior  pillars  curve 
downward  to  the  base  of  the  brain,  are  there  reflected,  forming  the  cor- 
pora albicantia,  and  end  in  the  optic  thalami.  Its  posterior  pillars  pass 
down  the  descending  horns  of  the  lateral  ventricles,  along  the  concavities 
of  the  hippocampi  majores,  and  are  each  continued  as  the  corpus  fim- 
briatum  or  tania  hippocampi,  into  the  uncus  or  hook  of  the  hippocampal 
convolution.  The  Lyra  is  a series  of  markings  on  its  under  surface. 

Foramen  of  Munro  (foramen  commune  anterius), — is  a Y-shaped  opening 
situated  between  the  anterior  pillars  of  the  fornix  in  front  and  above  and 
the  anterior  extremities  of  the  optic  thalami  below  and  behind.  It  is 
. crescentic  in  outline  and  by  it  the  lateral  ventricles  communicate  with 
each  other  and  with  the  3rd  ventricle. 

Tcenia  Semicircular  is, — consists  of  commissural  fibres  passing  between  the 
corpus  striatum  and  the  optic  thalamus. 

Choroid  Plexus  of  Veins, — is  the  margin  of  a fold  of  pia  mater  which  enters 
at  the  transverse  fissure,  passes  up  the  descending  cornu,  through  the 
foramen  of  Munro,  and  as  the  Velum  Inter positum  spreads  out  over  the 
roof  of  the  3d  ventricle. 

Corpus  Striatum, — is  described  on  page  1 78. 

Optic  Thalamus, — is  described  on  page  179. 

Cornua  of  the  Lateral  Ventricles.  The  Anterior  Cornu  curves  over  the 
anterior  end  of  the  corpus  striatum  into  the  frontal  lobe.  The  Posterior 
Cornu  curves  downward,  and  inward  in  the  occipital  lobe,  and  contains  a 
smooth  eminence,  the  Hippocampus  Minor.  The  Middle  Cornu  descends 
into  the  temporal  lobe  to  the  transverse  fissure  at  the  base  of  the  brain,  curv- 
ing backward,  outward,  downward,  forward,  and  inward,  (initials  of  the 
13 


178 


HUMAN  ANATOMY. 


directions  form  the  mnemonic  word  bodfi).  On  its  floor  are  the  follow- 
ing:— 

Hippocampus  Major, — a white  eminence,  about  2 inches  long,  formed  by 
the  infolding  of  the  cerebral  cortex  to  produce  the  dentate  sulcus. 

Pes  Hippocampi, — the  scolloped  end  of  the  hippocampus. 

Pes  Accessorius,  or  Eminentia  Collateralis, — between  the  hippocampi,  at 
the  junction  of  the  middle  and  posterior  cornua. 

Corpus  Fimhriatum,—a.  continuation  of  the  posterior  pillar  of  the  fornix 

Choroid  Plexus  of  Veins, — a process  of  pia  mater,  (see  page  177). 

Dentate  Convolution  (fascia  dentata), — a notched  band  of  gray  matter, 
forming  part  of  the  limbic  lobe. 

Transverse  Fissure, — at  the  extremity  of  the  cornu,  extending  to  the  fora- 
men of  Munro.  It  is  described  on  page  173. 

The  Fifth  Ventricle  is  a narrow  chink  situated  between  the  layers  of  the 
septum  lucidurn,  and  therefore  lies  between  the  lateral  ventricles.  In  the 
foetus  it  communicates  with  the  3rd  ventricle  by  an  opening  between  the 
pillars  of  the  fornix.  Originally  it  was  part  of  the  longitudinal  fissure  and 
was  shut  off  by  the  union  of  the  hemispheres  in  the  formation  of  the  corpus 
callosum  above  and  the  fornix  below.  It  usually  contains  fluid,  of  the  nature 
of  lymph. 

The  Corpus  Striatum  is  a body  of  gray  matter  imbedded  in  the  white  sub- 
stance of  each  hemisphere,  and  is  partly  seen  in  the  lateral  ventricle  and  its 
anterior  cornu,  this  part  being  the — 

Nucleus  Caudatus  (caudate  nucleus), — the  intra-ventricular  portion;  a 
pear-shaped  mass,  having  its  narro\v^  end  on  the  outer  side  of  the  optic 
thalamus. 

Nucleus  Lenticularis  (lenticular  nucleus), — the  extra-ventricular  portion, 
only  seen  in  sections  of  the  hemisphere. 

Internal  Capsule, — a curved  lamina  of  white  matter  separating  the  caudate 
nucleus  from  the  lenticular  posteriorly.  It  is  formed  by  fibres  from  the 
crus  cerebri,  the  corpus  striatum  and  the  optic  thalamus.  Its  anterior 
limb  is  the  portion  in  front  of  the  curve  or  genu,  its  posterior  limb  lying 
behind  the  genu. 

External  Capsule,— di  lamina  of  white  matter  bounding  the  lenticular 
nticleus  externally,  and  made  up  of  fibres  from  the  anterior  commissure 
and  the  subthalamic  region. 

Claustrum, — a thin  layer  of  gray  matter  on  the  outer  surface  of  the  external 
capsule,  regarded  as  a detached  portion  of  the  gray  matter  of  the  island 
of  Reil. 
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The  Intek-israin. 

The  Inter-brain  or  Thalamen-cephalon,  is  the  region  of  the  3rd  ven- 
tricle, and  is  connected  in  front  and  above  with  the  cerebral  hemispheres, 
behind  with  the  mid-brain  or  mesen-cephalon.  Its  upper  surface  is  covered 
by  the  fornix;  interiorly  it  reaches  the  base  of  the  brain,  forming  the  struc- 
tures contained  in  the  inter-peduncular  space,  (see  page  176). 

The  Third  Ventricle  is  a mere  fissure,  situated  between  the  optic  thalami 
in  the  median  line.  It  communicates  with  the  lateral  ventricles  above  by  the 
foramen  of  Munro,  and  with  the  4th  ventricle  behind  by  the  iter  a tertio  ad 
quartum  ventricidum.  It  is  crossed  by  3 bands,  the  anterior,  middle,  and 
posterior  commissures,  the  middle  one  being  of  gray  matter,  the  others  of 
white. 

Anterior  Commissure, — appears  to  connect  together  the  corpora  striata;  its 
fibres  are  traced  into  the  temporal  lobes,  and  include  fibres  from  the 
olfactory  tract  of  the  ojiposite  side. 

Middle  Commissure, — is  composed  of  gray  matter  and  connects  the  two 
optic  thalami. 

Posterior  Commissure, — stretches  across  from  one  optic  thalamus  to  the 
other,  and  contains  fibres  connecting  the  two  thalami,  besides  decus- 
sating fibres  from  various  parts  of  the  mid-brain. 

Boundaries  of  the  Ventricle  are  as  follows; — 

Roof, — the  velum  interpositum,  and  above  it  the  fornix. 

Floor, — the  parts  comprised  in  the  interpeduncular  space  at  the  base  of  the 
brain,  viz. — the  tuber  cinereum,  with  its  infundibulum  and  pituitary 
body,  corpora  albicantia,  posterior  perforated  space,  and  the  tegmenta 
of  the  crura  cerebri. 

Anteriorly, — the  anterior  pillars  of  the  fornix,  and  the  lamina  cinerea. 

Posteriorly, — the  pineal  gland,  posterior  commissure  and  the  iter  a tertio 
ad  quartum  ventriculum. 

Laterally, — the  optic  thalami  and  the  peduncles  of  the  pineal  gland. 

The  Optic  Thalami  are  two  large,  oblong  masses,  composed  mainly  of 
gray  matter  and  situated  on  either  side  of  the  3rd  ventricle,  between  the 
diverging  portions  of  the  corpora  striata.  Their  outer  and  inferior  surfaces 
are  blended  with  contiguous  parts  of  the  brain;  their  upper,  inner  and  poste- 
rior surfaces  are  free.  They  are  intimately  connected,  by  communicating 
fibres,  with  the  tegmenta  of  the  crura  cerebri,  the  optic  tract,  the  cerebral 
cortex,  the  corpora  striata  and  the  corpora  albicantia.  Each  optic  thalamus 
terminates  anteriorly  and  posteriorly  in  the — 

Anterior  Tubercle, — the  anterior  termination,  containing  the  anterior 
nucleus. 
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Posterior  Tubercle,  or  Pulvinar, — a rounded  prominence,  continued  into 
another  eminence,  the  external  geniculate  body,  which  is  separated  from 
the  internal  genicidate  body  of  the  corpora  quadrigemina  by  one  of  the 
roots  of  the  optic  tract. 

The  Pineal  Gland,  or  Epiphysis  Cerebri,  is  a small  conical,  reddish  body 
situated  between  and  upon  the  anterior  corpora  quadrigemina  (the  nates). 
Its  peduncles  connect  with  the  posterior  commissure  of  the  3rd  ventricle  and 
the  anterior  pillars  of  the  fornix.  It  consists  of  a number  of  follicles,  lined  by 
epithelium  and  containing  a viscid  fluid  and  sabulous  matter  named  the — 

Acervidus  Cerebri, — concretions  composed  of  phosphate  and  carbonate  of 
lime,  phosphate  of  magnesia  and  ammonia,  with  a little  animal  matter. 

The  Mid-brain. 

The  Mid-brain,  or  Mesen-cephalon,  also  called  the  Isthmus  Cerebri,  is 
the  constricted  portion  which  connects  the  pons  Varolii  with  the  inter-brain 
and  the  cerebral  hemispheres.  Comprised  in  it  are  the  two  crura  cerebri  on 
its  ventral  surface  and  the  four  corpora  quadrigemina  on  its  dorsal  surface, 
also  the  coqiora  geniculata  and  the  aqueduct  of  Sylvius.  In  front  and  above 
it  is  continuous  with  the  inter-brain,  below  with  the  pons. 

The  Crura  Cerebri,  or  Peduncles  of  the  Cerebrum,  consist  of  fibres  con- 
necting the  hemispheres  with  the  medulla  oblongata  and  the  spinal  cord, 
called  the  peduncular  fibres.  The  two  crura  diverge  from  each  other  at  the 
upper  margin  of  the  pons,  passing  forward  and  outward  to  entef  the  hemi- 
spheres. Each  crus  on  cross-section  shows  its  fibres  arranged  in  strata,  the 
ventral  stratum  or  crusta  and  the  dorsal  stratum  or  tegmentum. 

Crusta, — consists  of  bundles  of  white  fibre  disposed  longitudinally  in  3 
sets,  and  an  oblique  bundle  named  the  mesial  fillet.  The  longitudinal 
fibres  are  derived  from  the  pyramid  of  the  medulla,  and  pass  through  the 
internal  capsule  of  the  corpus  striatum  upward  as  the  corona  radiata  to 
the  cerebral  cortex. 

Tegmentum, — consists  of  strands  of  white  fibres  arranged  longitudinally  in 
4 tracts,  one  of  which  is  named  the  fillet.  Its  fibres  pass  to  the  optic 
thalamus  and  the  subthalamic  region,  some  going  directly  to  the  cerebral 
cortex.  Its  red  nucleus  is  a tract  of  gray  matter  situated  on  either  side  of 
the  median  line. 

Substantia  Nigra, — a layer  of  pigmented  gray  matter,  separating  the  crusta 
from  the  tegmentum. 

Corpora  Quadrigemina  are  4 rounded  eminences  placed  in  pairs,  2 in 
front  and  2 behind,  on  the  dorsal  surface  of  the  mid-brain,  immediately 
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behind  the  3rd  ventricle  and  beneath  the  posterior  border  of  the  corpus 
callosum.  The  upper  or  anterior  pair  are  called  the  nates,  the  lower  pair  the 
testes.  They  are  connected  by  4 bands,  the  hrachia,  with  the  corpora  gcnicu- 
lata,  those  of  the  nates  being  continued  directly  into  the  optic  tract.  They 
are  composed  of  white  matter  externally  and  gray  matter  internally,  d'he 
anterior  pair  contain  the — 

Stratum  Zo^tale, — a thin  stratum  of  white  matter  on  the  surface. 

Stratum  Chicreum, — next  below,  a layer  of  gray  matter. 

Stratum  Opticum, — the  upper  gray-white  layer,  having  many  fine  nerve- 
fibres  intersecting  the  gray  matter. 

Stratum  Lemnisci, — the  deep  gray-white  layer,  consisting  of  nerve-fibres 
and  nerve-cells  of  large  size. 

Corpora  Geniculata  are  two  small  masses  on  each  side,  behind  and  be- 
neath the  posterior  end  of  the  optic  thalamus.  The  external  one  belongs  to 
the  optic  thalamus  (see  page  179);  the  internal  one  alone  being  a part  of  the 
mid-brain.  The  former,  together  with  the  anterior  corpus  quadrigeminus 
and  the  pulvinar,  are  intimately  connected  with  vision,  constituting  the  lower 
cerebral  centre  for  the  optic  nerve-fibres,  which  end  in  them.  The  internal 
geniculate  bodies  are  connected  with  each  other  by  a band  of  fibres  called  the 
commissure  0}  Gudden,  and  appear  to  receive  some  of  the  fibres  of  the  optic 
tracts. 

Aqueduct  of  Sylvius,  or  Iter  a tertio  ad  quartum  ventriculum,  is  a narrow 
canal,  about  ^ inch  long,  connecting  the  3rd  ventricle  with  the  4th,  and 
situated  between  the  corpora  quadrigemina  and  the  tegmentum.  It  is  sur- 
rounded by  a layer  of  gray  matter  which  is  continuous  with  the  gray  matter 
of  the  3rd  and  4th  ventricles,  and  contains  groups  of  cells  which  are  connected 
with  the  roots  of  the  3rd,  4th  and  5th  cranial  nerves. 

Other  Structures,  in  close  relationship  with  the  parts  above  described  are 
those  mentioned  below,  the  first  being  again  referred  to  under  the  Cere- 
bellum. They  are  the — 

Superior  Peduncle  of  the  Oerehellum,  formerly  named  the  processus  e cere- 
hello  ad  testes, — emerges  from  the  cerebellar  hemisphere  and  runs  to  the 
corpus  quadrigeminus,  passing  under  it  and  through  the  tegmentum  to 
enter  the  optic  thalamus. 

Subthalamic  Region, — is  a forward  prolongation  of  the  tegmentum  (see 
ante,  page  180),  becoming  blended  with  the  lower  surface  of  the  optic 
thalamus.  It  consists  of  3 layers  named  from  above  downward, — the 
stratum  dorsale,  the  zona  incerta,  and  the  corpus  subthalamicum,  the 
latter  consisting  of  gray  matter. 
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The  Hind-bratn. 

The  Hind-brain,  or  Epen-cephaloncom]}^^^?,  the  PonsVarolii,  the  Cere- 
bellum, and  the  upper  half  of  the  4th  Ventricle.  The  latter  is  described  with 
its  lower  half,  under  the  Aledulla  Oblongata,  in  the  next  section. 

The  Pons  Varolii  (6),  or  Tuber  Annulare,  is  the  bond  of  union  of  the 
various  parts  of  the  brain,  connecting  the  cerebrum  with  the  cerebellum  (3) 
and  the  medulla  oblongata  (9).  It  is  about  inch  wide  and  i inch  long  and 
thick,  and  is  situated  between  the  hemispheres  of  the  cerebellum  above  the 
medulla  oblongata  and  below  the  crura  cerebri.  It  consists  of — a ventral 
or  anterior  portion  (7),  containing  3 layers  of  fibres,  superficial  transverse, 
longitudinal,  and  deep  transverse  fibres;  also  a small  quantity  of  gray  matter; 
a tegmental,  or  dorsal,  posterior  portion,  which  is  a continuation  of  the 
reticular  formation  of  the  medulla,  most  of  its  constituents  being  continued 
into  the  tegmentum  of  the  crura  cerebri.  The  pons  contains  the  following 
important  collections  of  nerve-cells: — 

Superior  Olivary  Nucleus, — an  isolated  mass  of  gray  matter  situated  on 
the  dorsal  surface  immediately  above  the  inferior  olivary  nucleus  of  the 
medulla. 

Fig.  72. 
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Nuclei  of  the  ^th  Nerve  2, — one  for  the  motor  (12)  and  one  for  the  sensory 
root  (13),  the  latter  external  to  the  former. 

Nucleus  of  the  6th  Nerve, — beneath  the  floor  of  the  4th  ventricle,  close 
to  the  root  of  the  facial  nerve;  its  fibres  pass  through  the  pons  and 
emerge  at  its  lower  margin  (14). 
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Nucleus  of  the  Facial  (7//O  Nerve, — situated  deeply  below  the  floor  of  the 
4th  ventricle;  its  roots  follow  a tortuous  course  in  the  pons,  emerging  at 
its  lower  border  (15),  external  to  those  of  the  facial. 

Nuclei  of  the  Auditory  (8//i)  Nerve  2, — are  dorsal  and  ventral,  both  lying 
chiefly  in  the  medulla  but  prolonged  into  the  pons;  the  roots  emerging 
at  its  lower  border  (17),  in  the  groove  between  the  olivary  and  restiform 
bodies. 

Nuclei  Pontus, — small  masses  of  gray  matter  in  the  ventral  or  anterior  por- 
tion of  the  pons. 

The  Cerebellum  consists  of  gray  matter  on  the  surface  and  white  matter 
in  the  interior.  Its  surface  is  not  convoluted  like  that  of  the  cerebrum,  but  is 
traversed  by  curved  fissures  and  furrows  (sulci),  the  latter  separating  the 
laminae  of  which  it  is  composed.  It  lies  in  the  inferior  occipital  fossae  of  the 
skull,  beneath  the  occipital  lobes  of  the  cerebrum,  from  which  it  is  separated 
by  a process  of  dura  mater,  the  tentorium  cerehelli.  It  is  divided  into  a cen- 
tral portion  or  lobe,  the  Worm  or  Vermiform  Process  (i),  and  two  lateral 
Plemispheres;  all  continuous  with  each  other  and  substantially  the  same  in 
structure.  It  presents  the  following  primary  fissures: — 

Great  Longitudinal  Fissure  (10), — horizontally  round  the  free  margin, 
from  the  pons  in  front  to  the  median  line  behind,  giving  origin  to  the 
secondary  fissures. 

Incisura  Semilunaris,  or  Anterior  Cerebellar  Notch,— a broad,  shallow, 
vertical  notch,  separating  the  hemispheres  in  front. 

Incisura  Marsupialis  (2),  or  Posterior  Cerebellar  Notch, — a deep  notch, 
separating  the  hemispheres  from  each  other  behind. 

Vallecula, — a deep  depression  on  the  inferior  surface,  containing  the  lower 
extremity  of  the  worm. 

Secondary  Fissures  of  the  Cerebellum  are  8 in  number,  4 superiorly  and 
4 inferiorly.  They  pass  in  a curved  direction  from  side  to  side  across  the 
cerebellum,*  beginning  (except  one)  and  ending  in  the  great  longitudinal 
fissure.  They  are  named  from  before  backward  as  follows; 

On  the  upper  surface  of  the  cerebellum,  the — 

Pre-central.  Post-central.  Pre-clival.  Post-clival. 

On  the  lower  surface  of  the  cerebellum,  the — 

Post-nodtdar.  P re-pyramidal.  Post-pyramidal.  Post-gracile. 

The  post-gracile  is  a branch  of  the  post-pyramidal,  and  ends  in  the  great 
horizontal  fissure. 

Lobes  of  the  Cerebellum.  The  3 primary  lobes,  the  Worm  and  the 
Hemispheres,  are  divided  by  the  above-named  secondary  fissures  into  19 
lobes,  named  as  follows. — 
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On  the  upper  surface  of  the  Worm,  from  before  backward  5,  the — 
Lingula.  Lohulus  Centralis.  Culmen  Monticuli. 

Clivus  Monticuli.  Folium  Cacuminis. 

On  the  upper  surface  of  the  Hemispheres,  from  before  backward  5,  the — 
Frcenulum.  Ala  Lohuli  Centralis.  Anterior  Crescentic  Lobe. 

Posterior  Crescentic  Lobe.  Posterior  Superior  Lobe. 

On  the  lower  surface  of  the  Worm,  from  before  backward  4,  the — 

Nodule.  Uvula.  Pyramid.  Tuber  Valvulce. 

On  the  lower  surface  of  the  Hemispheres,  from  within  outward  5,  the — 
Flocculus  (5).  Amygdala  (4).  Biventral  Lobe  (3).  Slender  Lobe  (3). 

Inferior  Semilunar  Lobe  (3). 

White  Matter  of  the  Cerebellum  includes  the  peduncular  fibres  and  the 
fibres  proper.  The  former  are  arranged  in  3 peduncles  on  each  side,  which 
arise  from  the  anterior  part  of  the  hemispheres,  and  connect  the  cerebellum 
with  itself  and  with  the  rest  of  the  brain,  as  follows: — 

Superior  Peduncles, — in  part  form  the  roof  of  the  4th  ventricle;  they  pass 
from  the  corpus  dentatum  under  the  corpora  quadrigemina,  below  which 
their  fibres  decussate,  going  to  the  red  nucleus  of  the  tegmentum,  and  by 
a relay  through  the  optic  thalamus  to  the  cerebral  cortex.  Stretching 
from  one  peduncle  to  the  other  is  the — 

Valve  of  Vieussens,  or  Superior  Medullary  Velum, — a thin  lamina  of  white 
matter,  which  with  the  superior  peduncles  forms  the  roof  of  the  4th 
ventricle. 

Middle  Peduncles  (8), — comprise  most  of  the  transverse  fibres  of  the  pons, 
and  are  chiefly  commissural  fibres  connecting  the  cerebellar  hemispheres 
with  each  other. 

Inferior  Peduncles, — connect  the  cerebellum  with  the  medulla  oblongata. 

Fibrce  Proprice,  the  proper  fibres  of  the  cerebellum, — are  of  2 kinds;  the 
commissural,  connecting  the  hemispheres,  and  the  association  or  arcuate 
fibres,  connecting  adjacent  laminae. 

Cortical  Gray  Matter  of  the  Cerebellum  is  situated  on  the  surface, 
forming  the  cortex,  a section  of  which  presents  a characteristic  foliated  ap- 
pearance, named  the  Arbor  Vitce,  due  to  the  branching  of  the  laminae  given 
off  from  the  central  white  matter  to  the  cortical  portion.  The  gray  matter  of 
the  cortex  consists  of  two  layers,  as  follows : — 

Molecular  or  External  Gray  Layer, — consists  of  fibres  and  cells.  At  its 
junction  with  the  granular  layer  occur  the — 

Corpuscles  of  Purkinje, — the  characteristic  cells  of  the  cerebellum,  an  in- 
complete stratum  of  flask-shaped  cells,  their  bases  resting  on  the  granular 
layer,  their  necks  giving  off  numerous  dendrites  to  the  molecular  layer. 


THE  BRAIN. 


185 


Granular  or  Internal  rust-cclored  Layer, — contains  numerous  small  nerve- 
cells  or  granules  of  reddish-brown  color,  also  many  nerve-hbrils,  among 
which  are  the  axons  of  the  Purkinje  corpuscles.  This  layer  also  con- 
tains larger  cells,  known  as  the  Golgi  cells,  situated  in  its  outer  part. 

Central  Gray  Matter  of  the  Cerebellum  is  disposed  on  each  side  in  4 
centres,  one  of  which,  the  corpus  dentatum,  is  large;  the  others  being  of  small 
size.  They  are  situated  in  the  middle  of  the  white  matter  of  the  organ,  and 
are  as  follows:  the — 

Corpus  Dentatum,  or  Ganglion  of  the  Cerebellum, — an  irregularly-fokled 
lamina  of  gray  matter,  having  an  opening  anteriorly,  the  hilum,  from 
which  emerge  most  of  the  fibres  of  the  superior  peduncle. 

Nucleus  Emboliformis, — lies  to  the  inner  side  of  the  corpus  dentatum, 
partly  covering  its  hilum. 

Nucleus  Glohosus, — an  elongated  mass  on  the  inner  side  of  the  preceding. 

Nucleus  Fastigii,  or  Roof  Nucleus  of  Stilling, — is  close  to  the  middle  line 
at  the  anterior  end  of  the  vermiform  process  and  immediately  over  the 
roof  of  the  4th  ventricle. 

The  Medulla  Oblongata, 

The  Medulla  Oblongata,  or  Meten-cephalon,  also  called  the  Spinal  Bulb, 
is  the  lowest  division  of  the  brain  and  is  continuous  with  the  spinal  cord.  It 
extends  from  the  lower  margin  of  the  pons  Varolii  (5)  to  a transverse 
plane  (12)  corresponding  to  the  lower  margin  of  the  foramen  magnum.  Its 
ventral  surface  rests  on  the  basilar  groove  of  the  occipital  bone,  its  dorsal 
surface  is  in  the  fossa  between  the  cerebellar  hemispheres.  It  is  i inch  long, 
I inch  broad  above,  and  ^ inch  thick;  and  of  pyramidal  form,  its  broad  end 
upward.  On  its  surface  are  the  anterior  and  posterior  median  fissures;  the 
former  terminating  just  below  the  pons  in  a cul-de-sac,  the  joranten  ccecum; 
the  latter  expanding  into  the  4th  ventricle  about  the  middle  of  the  medulla. 
On  each  side  the  medulla  presents  the  following  parts: — 

Pyramid  (7), — a bundle  of  white  matter  alongside  the  anterior  median 
fissure,  formed  by  the  continuation  upward  of  the  direct  tract  of  the 
anterior  column  and  the  crossed  tract  of  the  lateral  column  of  the 
spinal  cord.  As  the  latter  tract  ascends  it  decussates  with  its  fellow 
of  the  opposite  side  across  the  fissure,  forming  the  so-called  decussation 
0}  the  pyramids  (8). 

Olivary  Body  (9), — an  ovoid  projection  on  the  outer  side  of  the  pyramid 
and  immediately  below  the  pons.  In  the  groove  between  them  the 
^ypogl*^ssal  nerve  fibres  (27)  emerge;  in  that  between  it  and  the  funic- 
ulus of  Rolando  emerge  the  glosso-pharyngeal  (24),  pneumogastric  (25) 
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and  spinal  accessory  (26)  nerves.  Its  nucleus  or  corpus  dentatum  is  a 
thin,  wavy  lamina  of  gray  matter,  open  at  its  upper  and  inner  part. 

Two  accessory  nuclei  are  also  situ- 
ated in  its  substance. 

Funiculus  of  Rolando  (10), — a slight, 
longitudinal  prominence  on  the 
outer  side  of  the  olivary  body.  It 
corresponds  to  a mass  of  gray 
matter,  substantia  gelatinosa,  con- 
tinuous with  the  posterior  horn  of 
the  gray  matter  of  the  cord. 

Lateral  Column, — hidden  above  by 
the  olivary  body  but  showing  below 
it;  is  the  continuation  of  the  lateral 
column  of  the  cord  in  part. 
Restiform  Body, — between  the  lateral 
column  and  the  funiculus  cuneatus; 
contains  the  arcuate  fibres,  external  and  internal,  and  the  direct  cerebellar 
tract.  The  two  restiform  bodies  diverge  as  they  ascend,  assist  in  forming 
the  lateral  walls  of  the  4th  ventricle,  and  enter  the  cerebellar  hemi- 
spheres as  the  inferior  peduncles  of  the  cerebellum. 

Funiculus  Cuneatus, — between  the  restiform  body  and  the  funiculus 
gracilis;  is  the  continuation  of  the  postero-lateral  column  of  the  cord. 

Funiculus  Gracilis  (posterior  pyramid) — a narrow,  white  band,  parallel 
to  and  alongside  the  posterior  fissure;  is  the  continuation  of  the  postero- 
median column  of  the  cord.  Its  enlarged  upper  extremity  is  club- 
shaped  and  called  the  clava. 

Other  Structures  in  the  Medulla.  Internally  the  medulla  is  composed 
of  longitudinal  bundles  of  nerve-fibres,  masses  of  gray  matter  constituting 
nerve  nuclei,  and  nerve-fibres  originating  from  the  nuclei.  The — 

Independent  Nuclei, — are  those  of  the  5th,  8th,  9th,  loth,  nth  and  12th 
cranial  nerves,  which  arise  in  or  near  the  floor  of  the  4th  ventricle;  also 
the  nucleus  of  the  funiculus  teres,  that  of  the  olivary  body,  the  accessory 
olivary  nuclei,  and  the  funicidus  solitarius,  the  ascending  root  of  the  9th 
nerve 

Raphe  or  Median  Septum, — is  situated  in  the  middle  line  of  the  medulla 
above  the  decussation  of  the  pyramids,  and  consists  of  fibres  having 
different  directions  and  of  multipolar  nerve-cells. 

Formatio  Retictdaris, — is  a coarse  net-work,  situated  within  the  anterior 
and  lateral  regions  of  the  medulla,  and  is  formed  by  the  breaking  up  of  the 
anterior  gray  matter  by  the  white  fibres  of  the  crossed  pyramidal  tracts. 


Fig.  73. 
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The  Fourth  Ventricle,  or  Ventricle  of  the  Cerebellum,  is  a diamond- 
shaped  cavity  lying  between  the  cerebellum  and  the  posterior  surface  of  the 
pons  Varolii  and  medulla  oblongata.  Its  upper  angle  corresponds  with  the 
lower  opening  of  the  aqueduct  of  Sylvius^  by  which  this  ventricle  communi- 
cates with  the  3rd  ventricle.  Its  lower  angle  is  continuous  with  the  central 
canal  of  the  spinal  cord,  and  is  called  the  calamus  scriptorius,  from  its  re- 
semblance to  the  point  of  a pen.  The  ventricle  is  closed  posteriorly  by  a 
layer  of  pia  mater,  the  tela  choroidea  inferior,  with  its  choroid  plexuses,  in 
which  layer  are  3 openings;  the  foramen  of  Magendie,  just  above  the  calamus 
scriptorius  in  the  median  line,  and  the  foramina  of  Key  and  Retzius  at  the 
extremities  of  the  lateral  angles.  Through  these  foramina  the  ventricles  of 
the  brain  communicate  with  the  subarachnoid  space  of  the  brain  and  spinal 
cord.  The  fourth  ventricle  is  bounded  as  follows: — 

Roof, — is  tent-shaped  and  formed  by  the  superior  peduncles  of  the  cere- 
bellum, the  valve  of  Vieussens,  the  tela  choroidea  inferior  (see  above) 
and  its  choroid  plexuses,  the  obex,  and  the  inferior  medullary  velum. 
Floor, — is  formed  by  the  posterior  surface  of  the  pons  above  and  the 
medulla  below.  It  contains  the  median  furrow,  on  each  side  of  which 
are — the  fasciculus  teres,  striae  acusticae,  conductor  sonorus,  fovea  supe- 
rior, fovea  inferior,  ala  cinerea,  tuberculum  acusticum,  locus  caeruleus, 
taenia  violacea,  and  the  eminences  of  origin  of  certain  nerves  (see  below). 
Laterally, — in  the  upper  part  are  the  superior  peduncles  of  the  cerebellum; 
in  the  lower  part,  the  inferior  peduncles  (restiform  bodies)  fringed  by 
the  funiculi  graciles,  their  clavas  and  the  ligulae. 

Parts  named  above,  and  heretofore  undescribed,  are  the — 

Sulcus  Longiludinalis  Medianiis, — the  vertical  median  lissure;  from  the 
centre  of  which  on  each  side  emerge  the — 

Striae  Medidlaris  or  Strice  Acusticae — white  fibres  crossing  the  floor  of  the 
ventricle  transversely,  dividing  it  into  two  triangles,  and  passing  outward 
to  the  auditory  nerve.  They  are  the  axons  of  the  nerve-cells  of  the 
tuberculum  acusticum. 

Conductor  Sonorus, — a whitish  band  of  fibres,  connected  on  each  side 
below  and  internally  with  the  strice  medullaris. 

Inferior  Medullary  Velum, — a thin  layer  of  white  matter,  stretching  over 
the  ventricle  toward  its  lateral  angles. 

Obex  and  Ligula, — are  respectively  the  inferior  and  superior  parts  of  a 
little  irregular  ridge,  which  runs  from  the  clava  of  the  funiculus  gracilis 
to  its  fellow  of  the  opposite  side 

Eminentia  Teres, — the  prominent  centre  of  a spindle-shaped  eminence 
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made  by  an  underlying  bundle  of  white  fibres,  the  funiculus  teres^  formed 
in  part  by  the  fibres  of  the  facial  nerve. 

Fovea  Superior, — an  angular  depression,  external  to  the  fasciculus  teres 
and  above  the  striae  medullaris. 

Locus  Cceruleus, — a bluish  depressed  area  above  the  fovea  superior. 

Fovea  Inferior, — an  angular  groove,  its  apex  at  the  striae,  its  limbs  diverg- 
ing below,  enclosing  the — 

Ala  Cinerea  or  Trigonum  Vagi, — a triangular  area,  corresponding  with 
the  nuclei  of  the  vagus  and  glosso-pharyngeal  nerves. 

Eminentia  Cinerea, — a prominent  elevation  of  the  ala  cinerea. 

Trigonum  Hypoglossi — a triangular  area  internal  to  the  inner  limb  of  the 
fovea  inferior,  and  corresponding  to  the  tract  of  nerve-cells  from  which 
the  hypoglossal  nerve  originates. 

Trigonum  Acustici,~dL  triangular  area,  external  to  the  outer  side  of  the 
fovea  inferior,  having  at  its  base  a prominence,  the  tuherculum  acusticum. 

Nuclei  of  Origin,  in  the  floor  of  the  4th  Ventricle,  comprise  the  nuclei  of 
the  cranial  nerves  from  the  5th  to  the  12th  inclusive,  also  vaso-motor,  cardiac 
and  respiratory  centres.  Near  the  ventricle,  in  the  anterior  wall  of  the  aque- 
duct of  Sylvius,  are  the  nuclei  for  the  3rd  and  4th  nerves.  Those  in  the  floor 
itself  are  as  follows: — 

^th  Nerve  (trigeminus), — two  groups  of  cells,  extending  the  length  of  the 
medulla  and  alongside  the  aqueduct  of  Sylvius,  the  nuclei  lying  close  to 
the  lateral  recesses  of  the  ventricle 
6th  Nerve  (abducens), — in  the  upper  part,  close  to  the  median  line. 

'jth  Nerve  (facial), — below  and  external  to  the  6th. 

8//i  Nerve  (auditory),  2 nuclei,  one  beneath  the  striae,  the  other  just  outside 
the  ventricle. 

gth  Nerve  (glosso-pharyngeal)  and  \oth  Nerve  (vagus), — in  the  upper  part 
of  the  ala  cinerea,  near  the  inferior  angle  of  the  ventricle. 
i\th  Nerve  (spinal  accessory), — below  the  preceding,  in  the  lower  part  of 
the  ala  cinerea,  and  running  down  into  the  cord  as  low  as  the  6th  cervical 
vertebra. 

X2th  Nerve  (hypoglossal), — internal  to  the  9th  and  loth,  beneath  the 
fasciculus  teres,  and  in  the  trigonum  hypoglossi. 

THE  SPINAL  CORD. 

The  Spinal  Cord  is  that  part  of  the  cerebro-spinal  axis  which  is  situated  in 
the  spinal  canal.  Its  length  is  about  17  or  18  inches,  terminating  at  the  lower 
border  of  the  ist  lumbar  vertebra  in  the  filum  terminale  (16).  It  is  cylindrical 
in  general  form,  with  2 enlargements,  one  in  the  cervical  region,  the  other  in 
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Fig.  74. 


the  lumbar.  It  is  composed  of  gray  and  white  matter,  the  gray  being  inside 
(instead  of  outside,  as  in  the  cerebrum),  and  arranged  so  as  to  jircsent  a 
crescentic  appearance  in  horizontal  section,  joined  by  a transverse  commis- 
sure, and  the  extremities  forming  the  Anterior  and  Posterior  Plorns,  from 
which  regions  respectively  the  anterior  and  posterior 
roots  of  the  spinal  nerves  have  their  apparent  origin. 

The— 

Membranes — of  the  cord  are  3,  as  in  the  brain: 
the  dura  mater,  arachnoid,  and  pia  mater.  The 
Dura  Mater  represents  only  the  meningeal  or 
supporting  layer  of  the  cranial  dura  mater.  It 
is  not  adherent  to  the  spinal  column,  but  is 
connected  thereto  by  fibrous  tissue.  The 
Arachnoid  is  arranged  as  on  the  brain,  its 
sub-arachnoid  space  being  filled  with  its  fluid, 
for  the  protection  of  the  cord.  The  Pia  Mater 
has  a fibrous  band  on  each  side,  the  ligament  urn 
denticulatum  (9),  connecting  it  to  the  dura 
mater  by  2 1 serrations. 

Fissures, — number  8,  the  anterior  and  posterior 
median,  the  postero-lateral  (ii)  and  the  poste- 
rior intermediate  on  each  side. 

Columns, — are  4 in  number,  2 on  each  side  of 
the  cord;  a small  posterior  column,  and  a large 
antero -lateral  column,  separated  from  each  other 
by  the  postero-lateral  fissure.  The  posterior 
column  is  further  divided  in  its  upper  part, 
into  a postero -median  and  a postero-lateral 
column,  which  are  separated  from  each  other 
by  the  posterior  intermediate  septum. 

Central  Canal, — a minute  canal,  barely  visible 
to  the  naked  eye,  extends  the  whole  length 
of  the  cord,  originating  above  in  the  lower 

angle  of  the  4th  ventricle  (i)  and  terminating  below  in  a somewhat 
dilated  extremity. 


White  Substance  of  the  Cord  consists  of  medullated  fibres,  mostly  dis- 
posed longitudinally,  but  some  obliquely  and  transversely,  also  blood-vessels 
and  neuroglia.  The  Neuroglia  supports  the  fibres  and  cells  of  the  gray  sub- 
stance as  well  as  the  fibres  of  the  white,  and  is  accumulated  in  three  situa- 
tions: on  the  surface  of  the  cord,  beneath  the  pia  mater;  around  the  central 
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canal,  as  the  substantia  gelatinosa  centralis;  as  a cap  over  the  posterior  horn 
of  gray  matter,  forming  the  substantia  cinerea  gelatinosa. 

Nerve-tracts  in  the  white  substance  of  the  cord,  shown  by  investigation  of 
pathological  lesions,  as  extending  along  various  portions  of  the  cord  and  into 
or  from  the  brain,  are  8 in  number,  as  follows: — 

In  the  antero-lateral  column  are  6,  the — 

Direct  Pyramidal  Tract, — next  to  the  median  fissure  and  in  the  upper  part 
of  the  cord;  consists  of  descending  fibres  from  the  motor  area  of  the 
cerebral  cortex  of  the  same  side,  passing  through  the  pyramid  of  the 
medulla,  crossing  in  the  anterior  white  commissure  of  the  cord,  and  dis^ 
appearing  about  the  middle  of  its  dorsal  region. 

Crossed  Pyramidal  Tract, — in  the  hinder  part  of  the  column;  consists  of 
descending  fibres  from  the  motor  area  of  the  cortex  on  the  opposite  side, 
through  the  pyramid  of  the  medulla,  crossing  in  the  decussation  of  the 
pyramids. 

Antero-lateral  Ascending  (Gower’s)  Tract, — in  the  anterior  part  of  the 
column;  consists  of  ascending  fibres  arising  from  cells  in  the  posterior 
horn,  crossing  in  the  anterior  gray  commissure,  and  passing  upward 
through  the  medulla  and  pons  to  the  cerebellum  through  its  superior 
peduncles. 

Direct  Cerebellar  Tract, — behind  the  preceding,  commencing  in  the  lumbar 
region;  consists  of  fibres  from  cells  in  the  posterior  gray  matter,  ascend- 
ing through  the  restiform  body  to  the  cerebellum. 

Tract  of  Lissauer  — a small  tract,  formed  by  some  of  the  fibres  of  the  pos- 
terior roots  of  the  spinal  nerves,  running  upward  for  a short  distance  and 
entering  the  posterior  horn  of  gray  matter. 

Antero-lateral  Ground  Bundle, — is  the  remaining  part  of  the  column, 
situated  next  to  the  gray  matter  of  the  cord;  contains — longitudinal 
commissural  fibres,  uniting  cell-groups  of  the  gray  matter  with  each 
other;  fibres  crossing  the  anterior  commissure  from  the  gray  matter 
of  the  opposite  side;  horizontal  fibres  belonging  to  the  anterior  roots  of 
the  spinal  nerves. 

In  the  Posterior  Column  are  2 tracts,  the — 

Tract  of  Goll, — next  to  the  posterior  fissure;  consists  of  fibres  from  the 
posterior  roots  of  the  spinal  nerves,  ascending  to  the  medulla  where  they 
end  in  the  nucleus  gracilis. 

Tract  of  Burdach, — between  the  preceding  and  the  gray  matter;  consists  of 
fibres  from  the  posterior  roots  of  the  spinal  nerves,  some  ascending  a 
short  distance  and  entering  the  gray  matter,  others  entering  Goll’s  tract 
and  passing  to. the  medulla. 
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Gray  Substance  of  the  Cord  occui)ics  the  central  portion,  a transverse 
section  showing  it  in  the  form  of  two  crescents  joined 
by  the  gray  commissure.  Each  crescent  has  an 
anterior  and  a posterior  cornu  or  horn;  a lateral 
horn  being  also  seen  in  the  upper  dorsal  region. 

The  gray  substance  consists  of  nerve-fibres,  nerve- 
cells,  blood-vessels  and  connective  tissue.  The — 

Nerve-fibres, — are  found  as  a dense  interlacement 
of  minute  fibrils,  formed  of  the  axons  and  den- 
drons  of  the  nerve-cells  and  nerves  of  larger 
size. 

Nerve-cells, — some  form  columns  of  cells  placed 
longitudinally,  and  some  are  scattered  through- 
out the  gray  matter. 

Clarke's  Posterior  Vesicular  Column, — is  a group 
of  nerve-cells  at  the  base  of  the  jiosterior  horn 
on  its  inner  side,  extending  from  the  8th 
cervical  nerve  to  the  2nd  lumbar. 

The  Spinal  Nerves  are  transmitted  from  each 
side  of  the  spinal  cord  through  the  intervertebral 
foramina  of  the  spinal  column,  in  31  pairs,  of 
which  the  cervical  number  8,  the  dorsal  12,  the 
lumbar  5,  the  sacral  5,  and  the  coccygeal  i.  Each 
nerve  arises  by  two  roots;  an  anterior  (13)  or  motor 
root,  and  a posterior  (10)  or  sensory  root,  the 
latter  being  distinguished  by  a ganglion,  the  spinal 
ganglion  (12).  These  nerves  are  described  sepa- 
rately infra,  after  the  description  of  the  cranial 
nerves.  The — 

Cauda  Equina  (17)  (horse’s  tail), — is  a sheaf  of  nerves  composed  of  the 
elongated  roots  of  the  4 upper  sacral  nerves,  passing  downward  to  reach 
their  respective  foramina  of  exit  from  the  spinal  canal. 

THE  CRANIAL  NERVES. 

The  Cranial  Nerves  number  12  pairs  (g  according  to  Willis);  those  from 
the  5th  to  the  12th  inclusive  having  their  deep  origin  wholly  or  in  part  from 
the  floor  of  the  4th  ventricle,  and  all,  except  the  first  two,  originating  in  or  near 
that  situation.  Their  superficial  or  apparent  origin  is  their  connection  with 
the  surface  of  the  brain,  their  deep  or  real  origin  lies  in  some  special  nucleus 
of  gray  matter  deeply  situated  in  the  brain.  After  emerging  from  the  surface 
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the  nerves  pass  through  tubular  prolongations  of  the  dura  mater  in  various 
foramina  at  the  base  of  the  skull,  to  their  final  distribution. 


I St  Nerve,  Olfactory  (Plate  6),  nerves  of  smell,  about  20  in  number,  com- 
posed of  non-medullated  fibres, — arise 
from  the  under  surface  of  the  olfactory 
bulb  (see  page  174);  deeply  by  2 white 
roots  from  the  limbic  lobe,  and  by  the 
middle  gray  root  (trigonum  olfactor- 
ium)  from  the  optic  thalamus;  exit  by 
numerous  foramina  in  the  cribriform 
plate  of  the  ethmoid  bone;  to  form  a ' 
plexiform  network  over  the  upper 
third  of  the  nasal  septum,  the  supe- 
rior turbinated  bone  and  the  adja- 
cent surface  of  the  ethmoid  bone, 
from  which  branches  are  distributed 
to  the  Schneiderian  membrane  of  the 


27 

2nd  Nerve,  Optic,  nerve  of  sight 
(Plate  6), — arises  from  the  optic  com- 
missure (16)  and  tracts  (15);  deeply 
from  the  external  geniculate  body, 
the  pulvinar  of  the  optic  thalamus, 
and  the  upper  quadrigeminal  body, 
these  being  the  lower  visual  centres; 
also  from  the  cuneus  and  probably 
the  lingual  lobule  of  the  occipital  lobe 
(cortical  visual  centres);  exit  by  the 
)ptic  foramen;  to  the  retina  of  the 
eye.  [This  nerve  and  the  optic  tract 
are  more  fully  described  under  the  sub-title  Nerves  of  the  Eye.] 


nose. 


3rd  Nerve,  Motor  Oculi,  (Plate  6),  motor  nerve  of  the  eye-ball, — arises 
from  the  inner  side  of  the  crus  cerebri  (17),  in  front  of  the  pons  (5);  deeply 
from  a nucleus  in  the  floor  of  the  aqueduct  of  Sylvius;  exit  by  the  sphenoidal 
fissure;  to  all  the  muscles  of  the  orbit  except  the  superior  oblique  and  ex- 
ternal rectus,  also  through  the  ciliary  ganglion  to  the  sphincter  of  the  iris  and 
the  ciliary  muscle. 

4th  Nerve,  Trochlear  or  Pathetic,  (Plate  6)  motor  of  the  eye-ball, — 
arises  from  the  outer  side  of  the  crus  cerebri  (iS),  in  front  of  the  pons;  deeply 


THE  CRANIAL  NERVES. 


19:3 


from  a nucleus  in  the  floor  of  the  aqueduct  of  Sylvius,  below  that  of  the  3rd 
nerve;  exit  by  the  sphenoidal  fissure;  to  the  superior  obliciue  muscle  of  the 
eye-ball,  and  by  a recurrent  branch 

to  the  wall  of  the  lateral  sinus.  1"  77- 


5th  Nerve,  Trifacial  or  Tri- 
geminus (Plate  7),  nerve  of  sen- 
sation and  motion, — arises  by  2 
roots  (19)  from  the  side  of  the  pons 
Varolii;  deeply  from  a nerve-tract 
in  the  medulla  oblongata  and  the 
locus  caeruleus  (sensory  root),  the 
floor  of  the  4th  ventricle  and  the 
wall  of  the  aqueduct  of  Sylvius 
(motor  root);  exit  in  3 divisions 
by  the  sphenoidal  fissure,  the  fora 
men  rotundum  and  the  foramen 
ovale  respectively.  The  Gasserian 
ganglion  (5)  is  situated  on  its  sen- 
sory root  at  the  origin  of  the  three 
divisions.  This  nerve  resembles 
a spinal  nerve  in  arising  by  two 
roots,  in  having  a ganglion  on  its 
posterior  (sensory)  root,  and  in  its 

compound  function.  It  is  the  great  sensory  nerve  of  the  head  and  face,  and 
the  motor  nerve  of  the  muscles  of  mastication.  Its  divisions  are  the  ojihthal- 
mic,  the  superior  maxillary  and  the  inferior  maxillary,  as  follows; — 


Ophthalmic  (6),  a sensory  nerve, — exit  by  the  sphenoidal  fissure;  to  the 
eye-ball,  lachrymal  gland,  mucous  lining  of  the  eye  and  nasal  fossae,  and  the 
skin  of  the  forehead,  eyebrow  and  nose.  Its  branches  are  the — 


Frontal  (9) 


Nasal  (ii) 


Supra-orbital. 

Supra-trochlear. 


Lachrymal  (10) 


Branches  to  the 
gland,  the  con- 
junctiva, and  the 
eyelid. 


Ganglionic,  to  the  ciliary  ganglion. 

Ciliary,  to  the  ciliary  muscles,  iris  and  cornea. 

- Infra-trochlear,  to  the  skin  of  the  eyelids  and  side  of  the 
nose,  the  conjunctiva,  lachrymal  sac  and  caruncula 
lachrymalis. 


Superior  AIaxillary  (7),  a sensory  nerve, — exit  by  the  foramen  rotun- 
13 
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dum;  to  the  temple,  cheek,  lower  eyelid,  nose,  lip,  upper  teeth  and  the 
spheno-palatine  ganglion,  thence  to  the  palate.  Its  branches  are  the — 

Meningeal.  Posterior  Sup.  Dental  (i6).  Palpebral. 

^ 7 • 7 / \ f Temporal.  Middle  Superior  Dental.  Nasal. 

Orbital  (20)  i 7^  7 X ^ 7 . , 

t Malar,  Anterior  Sup.  Dental  (18).  Labial. 

Spheno-palatine. 


Inferior  Maxillary  (8),  includes  the  motor  root  of  the  5th,  and  is  a nerve 
of  motion,  common  sensation  and  special  sense  (taste).  Its  exit  is  by  the 
foramen  ovale.  Its  recurrent  branch  goes  to  the  dura  mater  and  the  lining  of 
the  mastoid  cells;  its  motor  filaments  to  the  muscles  of  mastication;  its  sen- 
sory ones  to  the  teeth  and  gums  of  the  lower  jaw,  the  skin  of  the  temple  and 
external  ear,  the  lower  face  and  lip,  and  the  anterior  f rds  of  the  tongue.  Its 
branches  are  the — 


Recurrent. 

Internal  Pterygoid. 
Masseteric. 

Deep  Temporal  (2). 
Buccal. 

External  Pterygoid. 


A uricido- 

temporal  (26) 


Br.  to  the  facial  nerve. 

Br.  to  otic  ganglion. 

Ant.  Auricular  2. 

- Brs.  to  meatus  auditorius  2. 
Articular. 

Parotid. 

Superior  Temporal. 


Lingual  or  Gustatory  (23), — to  the  tongue,  mouth,  gums  and  sublingual 
gland;  communicates  with  the  facial,  inferior  dental  and  hypoglossal 
nerves  and  the  sub-maxillary  ganglion. 


Inferior  Dental  (24) 


Mylo-hyoid  (28),  to  that  muscle  and  digastric. 
Dental  Brs.  to  the  molar  and  bicuspid  teeth. 
Incisive,  to  the  canine  and  incisor  teeth. 

Mental  (25),  to  the  chin  and  lower  lip. 


6th  Nerve,  Abducent,  (Plate  10),  motor  of  the  eye-ball, — arises  from  the 
pyramid  of  the  medulla  oblongata,  close  to  the  pons  (20  Fig.  76);  deeply 
from  the  floor  of  the  4th  ventricle,  beneath  the  eminentia  teres;  exit  by  the 
sphenoidal  fissure;  to  the  external  rectus  muscle  of  the  eyeball. 


7th  Nerve,  Facial,  Portio  Dura,  (Plate  8),  is  the  motor  nerve  of  the  face, 
the  stapedius,  the  muscles  of  the  external  ear  and  other  muscles;  while  its 
chorda  tympani  branch  is  the  nerve  of  taste  for  the  anterior  f rds  of  the  tongue, 
and  the  vaso-dilator  of  the  sub-maxillary  and  sub-lingual  glands.  It  arises 
from  the  upper  part  of  the  medulla  oblongata,  in  the  groove  between  the 
olivary  and  restiform  bodies  (21  Fig.  76);  deeply  in  the  floor  of  the  4th  ven- 
tricle, from  a nucleus  in  the  lower  part  of  the  pons  near  that  of  the  6th  nerve; 
exit  by  the  internal  auditory  meatus,  through  the  aquieductus  Fallopii  and 
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the  stylo-mastoid  foramen;  to  the  muscles  of  expression  of  the  face,  those  of 
the  ear,  etc.,  and  to  the  tongue.  Behind  the  ramus  of  the  jaw  its  diverging 
branches  form  the  pes  anserinus  or  goose’s  foot.  It  communicates,  with  the 
meningeal  sympathetic  plexus  by  the  external  superficial  petrosal  nerve; 
with  the  spheno-palatine  and  otic  ganglia,  by  the  large  and  small  superficial 
petrosal  nerves;  with  the  auditory,  great  auricular,  auriculo-temporal, 
pneumogastric,  glosso-pharyngeal,  small  occipital,  and  superficial  cervical 
nerves,  the  three  divisions  of  the  5th  nerve,  and  the  carotid  plexus.  The 
petrosal  nerves  mentioned  above  are  given  off  by  the  geniculate  ganglion, 
a swelling  on  the  7th  nerve  in  the  aquaiductus  Fallopii  (described  separately). 
Its  branches  0}  distribution  are  the — 

Tympanic, — to  the  stapedius  muscle. 

Chorda  Tympani, — nerve  of  taste,  etc.  (see  above). 

Posterior  Auricular, — dividing  into  Auricular  and  Occipital. 

Digastric, — to  that  muscle. 

Stylo-hyoid, — to  that  muscle. 

Temjioral  Brs.  to  the  temporal  region. 

Malar  Brs.  to  the  occip. -frontalis  and  the  lower  eyelid. 

, ^ 1 . , ( Superficial  Brs. 

Infra-orbital  { ^ ^ 

I Deep  Brs. 

Buccal  Brs.  to  the  mouth  and  cheek  muscles. 
Supra-maxillary  or  Mandibular  Brs. 

Infra-maxillary  or  Cervical  Brs. 

8th  Nerve,  Auditory,  Portio  Alollis  (Plate  10),  the  special  nerve  of  the 
sense  of  hearing,  is  soft  in  texture  and  destitute  of  neurilemma, — arises  from 
the  groove  between  the  pons  and  meilulla,  between  the  restiform  body  and 
the  7th  nerve  (22  Fig.  76);  deeply  from  the  floor  of  the  4th  ventricle  by  2 
roots,  one  from  the  trigonum  acustici,  the  other  from  the  accessory  nucleus 
and  the  tuberculum  acusticum.  Goes  by  the  internal  auditory  meatus;  to  the 
internal  ear.  It  is  the  only  cranial  nerve  which  docs  not  leave  the  cranium. 
Its  branches  are  two,  the — 

Vestibular,  to  the  vestibule.  Cochlear,  to  the  cochlea. 

[This  nerve  is  more  fully  described  under  the  Internal  Ear.] 

Qth  Nerve,  Glosso-pharyngeal,  (Plate  9),  sensory  nerve  and  nerve  of 
taste,  arises  by  3 or  4 filaments  from  the  medulla  oblongata  in  the  groove 
between  the  olivary  and  restiform  bodies  (24  Fig.  76);  deeply  from  a nucleus 
in  the  floor  of  the  4th  ventricle  and  the  funiculus  solitarius  in  the  lower  part 
of  the  medulla  ; exit  by  the  jugular  foramen  ; to  the  mucous  membrane  of 
the  fauces  and  base  of  the  tongue,  and  the  mucous  glands  of  the  mouth  and 


Temporo-facial  ^ 


Cervico-jacial 


19G 


HUMAN  ANATOMY. 


tonsil.  It  comrniinicates  with  the  facial,  pneumogastric  and  sympathetic 
nerves.  Its  branches  of  distribution  are  the — 

Tympanic  or  J acohson' s described  under  the  Ear. 

Carotid  Branches, — along  the  internal  carotid  artery. 

Pharyngeal, — to  the  pharyngeal  plexus. 

Muscular, — to  the  stylo-pharyngeus  muscle. 

Tonsillar  Branches, — forming  the  tonsillar  plexus,  thence  to  the  soft  palate 
and  fauces. 

Lingual  2, — one  to  the  base,  the  other  to  the  posterior  half  of  the  tongue, 
being  distributed  to  the  mucous  membrane,  the  papillae  and  the  follicular 
glands. 

loth  Nerve,  Pneumogastric  or  Vagus,  (Plate  9), — the  auriculo-laryngo- 
pharyngo-oesophago-tracheo-pulmono-cardio-gastro-hepatic  nerve,  (Pan- 
coast), is  composed  of  both  motor  and  sensory  fibres.  It  arises  by  8 or  10 
filaments  from  the  medulla  oblongata  (25  Fig.  76),  between  the  olivary  and 
restiform  bodies;  deeply  from  the  nucleus  vagi  in  the  floor  of  the  4th  ventricle, 
the  funiculus  solitarius  and  the  nucleus  ambiguus  in  the  medulla;  exit  by  the 
jugular  foramen;  and  is  distributed  to  the  parts  and  organs  named  in  the 
above  euphonious  appellation;  supplying  sensory  and  motor  fibres  to  the 
organs  of  voice  and  respiration,  and  motor  fibres  alone  to  the  pharynx, 
oesophagus,  stomach  and  heart.  It  has  a ganglion  on  its  root  and  another  on 
its  trunk,  thereby  communicating  with  the  yth,  9th,  nth  and  12th  cranial 
nerves,  the  ist  and  2nd  cervical  nerves  and  the  sympathetic.  Its  branches 
of  distribution  are  the— 

Meningeal, — a recurrent  filament  to  the  dura  mater. 

Auricular  or  Arnold's  Nerve,— to  the  external  ear. 

Pharyngeal, — to  the  pharyngeal  plexus. 

Superior  Laryngeal, — a nerve  of  sensation  to  the  larynx,  dividing  into  the 
External  and  Internal  Laryngeal. 

Recurrent  Laryngeal, — the  motor  nerve  of  the  larynx;  gives  off  oesopha- 
geal, tracheal  and  pharyngeal  branches. 

Cervical  Cardiac  Branches, — to  the  cardiac  plexuses. 

Thoracic  Cardiac  Branches, — to  the  deep  cardiac  plexus. 

'Anterior  Pulmonary  Branches, — to  that  plexus. 

Posterior  Pulmonary  Branches,— \o  that  plexus. 

CEsophageal  Branches, — to  the  oesophageal  plexus. 

Gastric, — on  the  left  side  of  the  body  to  the  anterior  surface  of  the  stomach, 
on  the  right  side  to  the  posterior  surface;  some  filaments  going  to  the 
hepatic  plexus. 

iith  Nerve,  Spinal  Accessory,  (Plate  9),  a motor  nerve;  consists  of 
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two  parts,  the  accessory  to  the’  vagus  and  the  spinal  portion.  The 
Accessory  portion  arises  by  4 or  5 filaments  from  the  medulla  below  the 
vagus  (26  Fig.  76);  deeply  from  a nucleus  near  the  floor  of  the  4th  ventricle; 
exit  by  the  jugular  foramen;  to  the  pharyngeal  and  superior  laryngeal  branches 
of  the  vagus  and  through  the  former  probably  supjilying  the  muscles  of 
the  soft  palate.  The  Spinal  portion  arises  liy  several  filaments  from  the 
lateral  tract  of  the  cord  as  low  as  the  6th  cervical  nerve;  deeply  from  the 
intermedio-lateral  gray  tract  of  the  cord;  exit  by  the  jugular  foramen,  having 
first  entered  the  skull  by  the  foramen  magnum;  to  the  sterno-mastoid  and 
trapezius  muscles,  forming  plexuses  with  the  2nd,  3rd  and  4th  cervical 
nerves. 

12th  Nerve,  Hypoglossal,  Nonns  or  Ninth  of  Willis,  (Plate  10),  the 
motor  nerve  of  the  tongue, — arises  by  10  to  15  filaments  from  the  medulla 
oblongata  in  the  groove  between  the  pyramid  and  the  olivary  body  (27  Fig.  76); 
deeply  from  the  trigonum  hypoglossi  in  the  floor  of  the  4th  ventricle;  exit  by 
the  anterior  condyloid  foramen  in  two  bundles;  to  certain  muscles  of  the 
tongue  and  other  muscles;  communicating  with  the  vagus,  sympathetic,  ist 
and  2nd  cervical  and  the  lingual.  Its  branches  of  distribution  are  the — 

Meningeal  Branches, — to  the  dura  mater. 

Descendens  Hypoglossi, — to  the  sterno-hyoid,  sterno-thyroid  and  omo- 
hyoid muscles;  joins  the  communicans  hypoglossi  branch  of  the  cervical 
plexus. 

Thyro-hyoid, — to  the  thyro-hyoid  muscle. 

Muscular  Branches, — to  the  stylo-glossus,  hyo-glossus,  genio-hyoid  and 
genio-hyo-glossus  muscles,  and  to  the  intrinsic  muscles  of  the  tongue. 

Nerves  entering  the  Cranium  before  passing  out  of  it,  are  the  spinal 
portion  of  the  spinal  Accessory,  and  the  Nasal  branch  of  the  Ophthalmic 
division  of  the  5th  nerve.  The  first  enters  by  the  foramen  magnum,  and 
leaves  by  the  jugular  foramen.  The  second  enters  from  the  orbit  by  the 
anterior  ethmoidal  foramen,  and  leaves  by  the  nasal  slit  at  the  side  of  the 
crista  galli. 

Ganglia  of  the  Cranial  Nerves. 

Ganglia  are  on  and  connected  with  several  of  the  cranial  nerves.  Those 
connected  with  the  5th  nerve  have  each  motor,  sensory  and  sympathetic 
roots.  The  various  ganglia  are  named  and  connected  as  follows: — 

With  the  T^rd  Nerve, — the  ophthalmic  ganglion. 

On  the  Fifth  Nerve, — the  Gasserian  or  semilunar  ganglion. 

With  the  <^th  Nerve, — the  ophthalmic,  the  spheno-palatine  (Meckel’s),  the 
otic,  and  the  submaxillary  ganglia 
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On  the  ^th  Nerve, — the  geniculate  ganglion  or  intumescentia  ganglio- 
formis. 

With  the  ^th  Nerve, — the  spheno-palatine  (Meckel’s)  ganglion,  and  the 
otic  ganglion. 

071  the  Q)th  Nerve, — the  jugular  and  petrous  ganglia. 

071  the  loth  Nerve, — the  jugular  or  ganglion  of  the  root,  and  the  inferior 
or  ganglion  of  the  trunk. 

With  the  nth  Nerve, — the  jugular  ganglion  of  the  loth  nerve  is  connected 
with  the  accessory  portion  of  the  nth. 

Gasserian  or  Semilunar  Ganglion,  (Plate  7),  on  the  sensory  root  of  the 
5th  nerve,  is  situated  near  the  apex  of  the  petrous  portion  of  the  temporal 
bone.  It  com77iunicates  with  the  carotid  plexus  of  the  sympathetic  by  fila- 
ments on  its  inner  side.  Its  hra7iches  are  the  3 divisions  of  the  5th  nerve,  the 
ojihthalmic,  superior  maxillary,  and  inferior  maxillary,  the  latter  trunk  being 
joined  by  the  motor  root  of  the  nerve  outside  the  cranium.  The  ganglion 
also  givTS  off  minute  branches  to  the  tentorium  cerebelli  and  the  dura  mater 
in  the  middle  cranial  fossa. 

Ophthalmic,  Ciliary  or  Lenticular  Ganglion  (Plate  6),  is  about  the  size 
of  a pin’s  head,  and  is  situated  at  the  back  of  the  orbit.  Its  roots  are  3 in 
number, — a sensory,  from  the  nasal  branch  of  the  ophthalmic;  a motor, 
from  the  3rd  nerve;  and  a sympathetic  root,  from  the  cavernous  plexus.  Its 
branches  are  the  short  ciliary  nerves,  to  the  ciliary  muscle,  the  iris  and  the 
cornea. 

Spheno-palatine  or  Meckel’s  Ganglion  (Plate  7),  the  largest  of  the 
cranial  ganglia,  is  situated  in  the  spheno-maxillary  fossa,  close  to  the  spheno- 
palatine foramen  Its  roots  are — -a  sensory,  from  the  superior  maxillary 
nerve;  a motor,  from  the  facial,  through  the  large  superficial  petrosal;  and  a 
sympathetic  root,  from  the  carotid  plexus,  through  the  large  deep  petrosal; 
the  two  last-named  joining  to  form  the  Vidian  nerve  before  entering  the 
ganglion.  Its  hrajiches  are  the — 

Ascending  Branches, — to  the  orbit. 

Aiiterior  or  Large  Palatine, — to  the  gums  and  hard  palate. 

Middle  or  External  Palatine, — to  the  uvula,  tonsil  and  soft  palate. 

Posterior  or  S77tall  Palatine, — to  the  levator  palati  and  azygos  uvulae  mus- 
cles. the  soft  palate,  tonsil  and  uvula 

Superior  Nasal  Braitches, — to  the  mucous  membrane  of  the  superior  and 
middle  turbinated  bones,  and  that  lining  the  posterior  ethmoidal  cells. 

Naso-palatine, — to  the  mucous  membrane  behind  the  incisor  teeth,  and 
that  of  the  septum  of  the  nose. 
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Pharyngeal  or  Ptery go-palatine  — to  the  mucous  membrane  of  the  upper 
part  of  the  pharynx 

Upper  Posterior  Nasal  Branches, — to  the  mucous  membrane  at  the  back 
of  the  roof  of  the  mouth,  and  that  of  the  septum  and  superior  meatus  of 
the  nose. 

Otic  Ganglion,  Arnold's,  (Plate  7),  is  situated  on  the  inner  surface  of 
the  inferior  maxillary  nerve,  immediately  below  the  foramen  ovale.  Its 
roots  are — a sensory,  from  probably  the  glosso-pharyngeal;  a motor,  from 
probably  the  facial;  both  through  the  small  superficial  petrosal  continued  from 
the  tympanic  plexus;  and  a sympathetic  root  from  the  middle  meningeal 
plexus.  It  communicates  also  with  the  internal  pterygoid  branch  of  the  in- 
ferior maxillary,  and  with  the  auriculo-temporal.  Its  branches  are — a fila- 
ment to  the  tensor  tympani  muscle,,  one  to  the  tensor  palati,  and  one  to  the 
chorda  tympani  nerve. 

Sub-maxillary  Ganglion  (Plate  7)  is  situated  above  the  sub-maxillary 
gland.  Its  roots  are — a sensory,  from  the  lingual  branch  of  the  inferior 
maxillary;  a motor,  from  the  facial  by  the  chorda  tympani;  and  a sympa- 
thetic root  from  the  facial  plexus.  Its  branches  are  5 or  6 in  number,  dis- 
tributed to  the  mucous  membrane  of  the  mouth,  Wharton’s  duct,  and  the 
sub-maxillary  gland. 

Geniculate  Ganglion  (2)  or  Intumescentia  Ganglia formis,  (Plate  8),  is  a 
reddish,  gangliform  swelling  on  the 
7th  or  facial  nerve,  situated  in  the 
aquasductus  Fallopii,  behind  the  tym- 
panum and  near  the  Gasserian  gang- 
lion. It  communicates  with  the 
spheno-palatine  ganglion,  the  otic 
ganglion  and  the  meningeal  plexus 
of  the  sympathetic,  by  the  3 super- 
ficial  petrosal  nerves,  which  are  seen 
on  removing  the  Gasserian  gang- 
lion (7),  as  follows: — 

Large  Superficial  Petrosal  (3), — 
passes  through  the  hiatus  Fallopii, 
thence  through  the  foramen  lace- 
rum  medium  to  the  Vidian  canal 
where  it  joins  the  large  deep  pe- 
trosal from  the  carotid  plexus, 
to  form  the  Vidian  nerve,  as  which  it  goes  to  Meckel’s  ganglion  (page 
198),  forming  its  motor  root. 


Fig.  78. 
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Small  Superficial  Petrosal  (4), — immediately  external  to  the  preceding, 
going  from  the  geniculate  ganglion  of  the  7th  to  the  otic  ganglion,  lying 
directly  over  the  tensor  tympani  muscle. 

External  Superficial  Petrosal  (5), — going  from  the  7th  nerve  to  the  sympa- 
thetic plexus  on  the  middle  meningeal  artery  (6). 

The  Vidian  Nerve  (Plate  8),  is  a short  nerve  of  communication,  between 
the  facial  and  sympathetic  on  the  one  hand,  and  the  spheno-palatine  ganglion 
on  the  other,  supplying  that  ganglion  with  its  motor  and  vaso-motor  roots.  It 
is  formed  by  the  junction  of  the — 

Large  Superficial  Petrosal,  br.  of  the  facial  (p.  194),  with  the — 

Large  Deep  Petrosal,  br.  of  the  carotid  plexus  (p.  208),  which  occurs  in  the 
cartilage  filling  in  the  foramen  lacerum  medium  (p.  45).  It  then  enters 
the  Vidian  canal  (p.  30)  in  the  pterygoid  process  of  the  sphenoid  bone, 
passing  through  which  it  finally  joins  the  posterior  part  of  the  spheno- 
palatine ganglion  (p.  198).  Some  filaments,  the — 

Upper  Posterior  Nasal  Branches, — are  apparently  given  off  from  the  Vidian 
in  the  canal,  to  the  septum  and  roof  of  the  nose  ; but  they  are  really 
branches  from  the  ganglion,  bound  up  in  the  same  sheath  with  the  Vidian 
nerve  (see  page  199). 

Ganglia  of  the  gth  Nerve  (Plate  9).  The  Jugular  Ganglion  is,  regscrded. 
as  a segmentation  from  the  petrous  ganglion  below.  The  Petrous  Ganglion 
is  situated  in  a depression  on  the  lower  border  of  the  petrous  portion  of  the 
temporal  bone.  From  it  arise  the  filaments  which  connect  the  9th  nerve 
with  the  loth  and  the  sympathetic;  and  it  communicates  also  with  the  7th 
nerve.  Its  branches  of  distribution  are  the  tympanic,  carotid,  pharyngeal, 
muscular,  tonsillar,  and  lingual  branches  of  the  9th  nerve  (see  page  196.) 

Ganglia  of  the  loth  Nerve  (Plate  9).  The  Ganglion  0}  the  Root  is  con- 
nected by  filaments  with  the  accessory  portion  of  the  nth  nerve,  with  the 
petrous  ganglion  of  the  9th,  with  the  7th,  and  with  the  sympathetic.  The 
Ganglion  0}  the  Trunk  involves  all  the  fibres  of  the  nerve,  as  also  the  accessory 
portion  of  the  nth,  which  passes  through  it.  It  is  connected  with  the  12th 
nerve,  the  superior  cervical  ganglion  of  the  sympathetic,  and  the  loop  be- 
tween the  ist  and  2nd  cervical  nerves. 

THE  SPINAL  NERVES. 

The  Spinal  Nerves  number  31  pairs,  of  which  the  cervical  number  8,  the 
dorsal  12,  the  lumbar  5,  the  sacral  5,  and  the  coccygeal  i.  The  ist  cervical 
escapes  above  the  ist  vertebra,  each  of  the  others  below  the  corresponding 
vertebra  through  the  intervertebral  foramina.  Each  nerve  arises  by  2 roots. 
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— an  anterior  motor  root,  and  a posterior  sensory  one,  the  latter  having  a gang- 
lion on  it,  the  spinal  ganglion,  situated  in  the  intervertebral  foramen.  The 
roots  unite,  and  the  spinal  nerve  thus  formed  divides  into  2 divisions,  both 
having  motor  and  sensory  fibres.  The  posterior  divisions  are  small  and 
generally  unimportant;  they  supply  the  muscles  and  integument  of  the  back. 
The  anterior  divisions  supply  the  neck,  front,  and  sides  of  the  trunk,  and  the 
extremities;  uniting  in  various  regions  to  form  plexuses,  from  which  imjjor- 
t int  nerve-trunks  originate.  Each  anterior  division  is  connected  by  a 
slender  filament  with  the  sympathetic. 


The  Cervical  Nerves. 


The  Cervical  Nerves,  (Plate  ii),  are  8 in  number.  The  anterior  divi- 
sions of  the  4 upper  form  the  cervical  plexus;  the  anterior  divisions  of  the  4 
lower,  together  with  the  ist  dorsal,  form  the  brachial  plexus.  The  posterior 
division  of  the  ist  cervical,  the  suhoccipital  nerve,  differs  from  the  others  in 
not  dividing  into  internal  and  external  branches. 


The  Cervical  Plexus,  (Plate  1 1),  is  formed  by  the  anterior  divisions  of  the 
4 upper  cervical  nerves.  It  is  situated  opposite  the  four  upper  cervical  ver- 
tebrse,  resting  on  the  levator  anguli  scapulae  and  scalenus  meclius  muscles  and 
covered  in  by  the  sterno-mastoid.  Its  branches  number  10,  of  which  the 
first  4 are  superficial  and  the  last  6 are  deep,  as  follows; 

Occipitalis  Minor, — ascending  to  the  back  of  the  side  of  the  head. 

{Facial,  to  the  skin  over  the  parotid  gland. 
Auricular,  to  the  skin  of  the  pinna,  concha,  etc. 
Mastoid,  to  the  integument  behind  the  ear. 
Superficialis  Colli, — by  2 branches  to  the  skin  of  the  neck. 

Suprasternal, — to  the  skin  of  that  region. 
Supraclavicular, — to  the  skin  over  the  pectoral  and 
deltoid. 

Supra-acromial, — to  the  skin  of  the  shoulder. 
Communicating, — brs.  to  the  loth,  12th  and  sympathetic  nerves. 

Muscular, — to  the  anterior  recti  and  rectus  lateralis  muscles. 
Communicantes  Hypoglossi  2,  join  the  descendens  hypoglossi  nerve. 
Phrenic, — is  described  below. 


Supraclavicular, 


I 


Deep  Communicating, — to  the  spinal  accessory  nerve. 

Deep  M uscular, — to  the  sterno-mastoid,  trapezius,  levator  anguli  scapulre 
and  scalenus  medius  muscles. 


The  Phrenic  Nerve,  or  Internal  Respiratory  0}  Bell,  arises  by  3 heads  from 
the  3d,  4th,  and  5th  cervical,  descends  across  the  front  of  the  scalenus  anticus, 
crossing  the  subclavian  and  internal  mammary  arteries  in  the  middle  medi- 
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astinum,  and  is  distributed  to  the  inferior  surface  of  the  diaphragm.  It 
sends  filaments  to  the  pericardium  and  pleura,  and  communicates  with  the 
solar  and  phrenic  plexuses  of  the  sympathetic  in  the  abdomen.  On  the  right 
side  of  the  body  it  is  situated  more  deeply,  and  is  shorter  and  more  vertical  in 
direction  than  on  the  left  side.  In  the  thorax  each  phrenic  nerve  is  accom- 
panied by  the  comes  nervi  phrenici  artery,  a branch  of  the  internal  mam- 
mary. 

The  Brachial  Plexus,  (Plate  12),  is  formed  by  the  union  of  the  anterior 
division  of  the  four  lower  cervical  nerves  and  the  first  dorsal.  The  5th,  6th 
and  7th  cervical  unite  into  one  trunk  externally  to  the  scalenus  medius,  as  also 
do  the  8th  cervical  and  ist  dorsal  behind  the  same  muscle.  Below  the  line  of 
the  clavicle  both  these  trunks  bifurcate;  the  two  adjacent  branches  unite  be- 
hind the  axillary  artery  making  the  Posterior  Cord,  and  the  remaining  2 form 
the  Outer  and  Inner  Cords,  referred  to  the  artery.  Each  of  these  cords  bifur- 
cates, but  the  2 adjacent  branches  of  the  outer  and  inner  cords  unite  over  the 
artery,  to  form  the  Median  Nerve,  leaving  4 other  branches, — the  Ulnar, 
derived  from  the  inner  cord,  the  M uscido-cutaneous,  from  the  outer  cord, 
and  the  M usculo-spiral  and  Circumfcx,  from  the  posterior  cord.  (See 
plate  12.) 

The  branches  of  the  brachial  plexus  are  as  follows; — 

Above  the  clavicle  are  given  off  4,  the — 

Communicating, — completing  the  phrenic  nerve. 

Muscular,  to  the  longus  colli,  scalcni,  rhomboidei,  and  subclavius  muscles. 

Posterior,  or  Long  Thoracic,  external  respiratory  nerve  of  Bell, — to  the  ser- 
ratus  magnus,  arising  from  the  5th,  6th  and  7th  cervical. 

Suprascapular, — from  the  ist  trunk  of  the  plexus,  to  the  supra-  and  infra- 
spinatus muscles  and  the  shoulder  joint. 

Below  the  clavicle  are  12,  namely,  the — 

Anterior  Thoracic  2, — external  and  internal  from  the  outer  and  inner 
cords,  to  the  pectoral  muscles. 

Suhscapidar  3, — from  the  posterior  cord,  to  the  subscapularis,  teres 
major  and  latissimus  dorsi  muscles. 

Circumflex, — from  the  posterior  cord,  to  the  muscles  and  integument  of 
the  shoulder,  and  the  shoulder-joint. 

M uscnlo-cutaneous, — from  the  outer  cord,  to  the  forearm  externally,  pierc- 
ing the  coraco-brachialis  muscle. 

Internal  Cutaneous, — from  the  inner  cord,  to  the  arm  and  forearm. 

Lesser  Internal  Cutaneous  (nerve  of  Wrisberg), — from  the  inner  cord,  to  the 
back  of  the  arm.  Is  sometimes  wanting,  sometimes  connected  with  the 
intercosto-humeral. 
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Median, — from  outer  and  inner  cords,  passes  between  the  two  heads  of  the 
pronator  radii  teres,  supplying  the  pronators,  flexors,  first  2 lumbricales, 
and  the  integument  of  the  thumb,  2^  fingers,  and  the  radial  side  of  the 
palm.  Its  branches  are  all  in  the  forearm,  except  its  terminals  in  the 
palm  of  the  hand,  and  are  named  the — 


Muscular.  External 

Anterior  Interosseus. 

Palmar  Cutaneous.  Internal 


/ Br.  to  thumb  muscles. 

\ Digital,  to  thumb  and  index. 
j Digital,  to  thumb,  and 
X fingers. 


Ulnar, — from  the  inner  cord,  passes  between  the  two  heads  of  the  flexor 
carpi  ulnaris  at  the  inner  condyle  of  the  humerus,  supplying  the  elbow- 
and  wrist-joints,  several  muscles,  and  the  palmar  and  dorsal  integument 
of  the  little  finger  and  half  of  the  ring  finger.  Branches  are  the — 

Articular  (elbow).  Dorsal  Cutaneous.  Superficial  Palmar. 

Muscular.  Articular  (wrist).  Deep  Palmar. 

Cutaneous. 

Musculo-spiral, — from  the  posterior  cord,  accompanies  the  superior  pro- 
funda artery  and  vein  in  the  spiral  groove  of  the  humerus,  and  in  front  of 
the  external  condyle  it  divides  into  the  radial  and  posterior  interosseous 
nerves.  Its  branches  are — 

Muscular,  divided  into  internal,  posterior,  and  external. 

Cutaneous,  one  internal  and  two  external. 

Radial,  divides  into  an  external  and  an  internal  branch,  the  latter 
giving  off  4 digital,  to  the  ulnar  side  of  the  thumb  and  the  adjacent 
sides  of  25  fingers. 

Posterior  Interosseous,  supplies  all  the  muscles  of  the  radial  side  and 
back  of  the  arm,  except  3,  also  the  ligaments  and  articulations  of  the 
carpus. 

The  Dorsal  Nerves. 

The  Dorsal  Nerves  (Plate  12)  are  12  in  number  on  each  side.  Their 
posterior  divisions  pass  backward  beneath  the  transverse  j)rocesses,  and 
divide  into  internal  and  external  branches,  supplying  the  muscles  and  integu- 
ment of  the  back.  Their  anterior  divisions,  the  intercostal  nerves,  are  dis- 
tributed to  the  walls  of  the  thorax  and  abdomen,  separately  from  each  other, 
without  plexiform  arrangement.  The  6 upper,  except  the  ist  and  the  inter- 
costo-humeral  branch  of  the  2nd,  are  limited  in  their  distribution  to  the 
parietes  of  the  chest.  The  6 lower  supply  the  walls  of  the  chest  and  abdo- 
men, the  last  one  sending  a cutaneous  filament  to  the  buttock.  The  Lateral 
Cutaneous  nerves  are  derived  from  the  intercostals,  midway  between  the 
vertebrae  and  the  sternum;  they  pierce  the  external  intercostal  and  serratus 


204 


HUMAN  ANATOMY. 


magnus  muscles,  and  divide  into  anterior  and  posterior  branches.  Peculiar 
among  the  dorsal  nerves  and  their  branches  are  the — 

First  Dorsal, — divides  into  2 branches,  one  entering  into  the  brachial 
plexus,  the  other  forming  the  ist  intercostal  nerve. 

Intcrcosto-humcral, — is  the  lateral  cutaneous  branch  of  the  2d  intercostal 
(anterior  division  of  the  2d  dorsal);  it  pierces  the  external  intercostal 
muscle  and  crosses  the  axilla,  joining  with  a filament  from  the  lesser  inter- 
nal cutaneous  (nerve  of  Wrisberg),  supplying  the  skin  of  the  upper  half 
of  the  inside  and  back  of  the  arm,  and  communicating  with  the  inter- 
nal cutaneous  branch  of  the  musculo-spiral  nerve. 

Last  Dorsal, — is  larger  than  the  other  dorsal  nerves.  Its  anterior  division 
runs  along  the  lower  border  of  the  last  rib,  and  communicates  with  the 
first  lumbar  nerve  hy  the  dorsi-lumhar  branch,  also  with  the  ilio-hypo- 
gastric  branch  of  the  lumbar  plexus.  One  of  its  branches,  the — 

Lateral  Cutaneous  of  the  12th  Dorsal, — is  also  of  large  size,  and  is  distrib- 
uted to  the  integument  over  the  front  part  of  the  gluteal  region,  some  of 
its  filaments  extending  as  low  as  the  trochanter  major  of  the  femur. 

Tup:  Lumbar  Nerves. 

The  Lumbar  Nerves  are  5 in  number  on  each  side.  Their  roots  are  large 
and  descend  vertically  in  the  spinal  canal  to  reach  their  respective  interverte- 
bral foramina  of  exit.  Their  posterior  divisions  pass  backward  between  the 
transverse  processes,  and  divide  into  internal  branches,  supplying  the  multif- 
idus  and  interspinales  muscles;  and  external  branches,  to  the  erector  spinae 
and  intertransversales  muscles  and  the  integument  of  the  gluteal  region. 
Their  anterior  divisions  pass  outwardly  behind  the  psoas  magnus  muscle  or 
between  its  fasciculi.  The  anterior  divisions  of  the  4 upper  nerves  are  con- 
nected by  anastomotic  loops,  forming  the  lumbar  plexus;  that  of  the  5th  with 
a branch  of  the  4th  forms  the  lumbosacral  cord,  which  joins  with  the  anterior 
divisions  of  the  3 upper  sacral  nerves  and  part  of  the  4th  to  form  the  sacral 
plexus.  (See  plate  14.) 

The  Lumbar  Plexus  (Plate  14),  is  formed  by  loops  from  the  12th  dorsal 
and  the  4 upper  lumbar  nerves.  It  is  situated  in  the  substance  of  the  psoas 
magnus  muscle  in  front  of  the  transverse  processes  of  the  lumbar  vertebras. 
Its  branches  are  given  off  by  the  connecting  loops,  and  are  as  follows: — 

I lio-hypo gastric, — from  the  ist  lumbar  nerve,  to  the  integument  of  the 
gluteal  and  hypogastric  regions. 

llio-inguinal, — from  the  ist  lumbar  nerve,  to  the  integument  of  the  upper 
and  inner  thigh  and  to  the  scrotum 

Genito-crural, — from  the  ist  and  2nd  lumbar  nerves,  to  the  cremaster 
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muscle  and  the  integument  over  the  anterior  superior  part  of  the 
thigh. 

External  Cutaneous, — from  the  2nd  and  3rd  lumbar  nerves,  to  the  integu- 
ment of  the  anterior,  outer  and  posterior  parts  of  the  thigh. 

Obturator, — from  the  2nd,  3rd  and  4th  lumbar  nerves,  through  the  ob- 
turator foramen,  to  the  obturator  externus  and  adductor  muscles  of  the 
thigh,  the  hip-  and  knee-joints,  and  occasionally  the  integument  of  the 
thigh  and  leg. 

Accessory  Obturator  (often  absent), — from  the  3rd  and  4th  lumbar  nerves, 
to  the  pectineus  muscle  and  the  hip-joint. 

Anterior  Crural, — from  the  2nd  3rd,  and  4th  lumbar  nerves,  to  the  iliacus 
and  pectineus  muscles,  all  the  muscles  on  the  front  of  the  thigh  except 
the  tensor  fasciae  femoris,  the  hip-  and  knee-joints,  and  the  integument 
on  the  front  and  inner  side  of  the  thigh.  It  descends  through  the  psoas 
magnus  muscle,  passing  beneath  Poupart’s  ligament  to  the  thigh,  where 
it  divides  into  an  anterior  and  a posterior  division.  Its  branches  are — 

Muscular,  within  the  abdomen,  to  the  iliacus  muscle. 

Arterial,  within  the  abdomen,  to  the  femoral  artery. 

Middle  Cutaneous,  to  the  skin  on  the  front  of  the  thigh. 

Internal  Cutaneous,  to  the  skin  on  the  knee  and  leg. 

Muscular,  to  the  pectineus  and  sartorius  muscles. 

Long  Saphenous,  to  the  skin  over  the  patella  and  that  on  the  front  and 
inner  side  of  the  leg. 

Muscular,  to  the  quadriceps  extensor  muscle. 

Articular  Branches,  to  the  hip-  and  knee-joints. 

The  Sacral  and  Coccygeal  Nervis. 

The  Sacral  Nerves  number  5,  the  Coccygeal  i,  on  each  side.  Their  roots 
are  long  and  descend  vertically  in  the  spinal  canal  as  the  cauda  equina  or 
horse’s  tail,  to  reach  their  respective  foramina  of  exit.  Their  posterior  divi- 
sions are  small;  they  supply  the  multifidus  spinae  muscles  and  the  skin  of  the 
gluteal  region;  those  of  the  2 lower  sacral  and  the  coccygeal  supplying  the 
extensor  coccygis  and  the  skin  over  the  coccyx.  Their  anterior  divisions 
communicate  with  the  sacral  ganglia  of  the  sympathetic;  those  of  the  3 upper 
sacral,  with  the  lumbo-sacral  cord  and  a branch  from  the  4th  sacral,  unite  to 
form  the  sacral  plexus.  The  anterior  division  of  the  4th  sacral  divides  into 
visceral  and  muscular  branches,  the  former  supplying  the  pelvic  viscera,  the 
latter  the  levator  ani,  sphincter  ani,  and  coccygeus  muscles.  The  anterior 
division  of  the  5th  sacral  and  the  coccygeal  supply  the  coccygeus  muscle  and 
the  skin  over  the  coccyx. 

The  Sacral  Plexus  (Plate  14), — is  formed  by  the  union  of  the  anterior 
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divisions  of  the  3 upper  and  part  of  the  .^th  sacral  nerves  (c);  with  the  lumbo- 
sacral cord  (a)  derived  from  the  4th  and  5th  lumbar  nerves.  The  plexus  lies 
upon  the  pyriformis  muscle,  is  covered  by  the  pelvic  fascia,  communicates 

with  the  sympathetic,  and  gives  off  2 great  nerve- 
trunks  or  cords  the  upper  cord  being  prolonged  as 
the  great  sciatic  nerve,  the  lower  cord  becoming  the 
pudic  nerve,  both  passing  out  of  the  pelvis  by  the  great 
sacro-sciatic  foramen.  The  branches  of  the  sacral 
plexus  are  as  follows: — 

Muscidar  Branches, — to  the  pyriformis,  obturator 
internus,  the  2 gemelli  and  the  quadratus 
femoris. 

Superior  Gluteal  (b), — from  the  lumbo-sacral  cord, 
to  the  gluteus  medius  and  minimus  muscles  and 
the  tensor  fasciie  femoris. 

Inferior  Gluteal, — from  the  lumbo-sacral  cord  and 
the  ist  and  2nd  sacral  nerves,  to  the  gluteus 
maximus  muscle. 

Small  Sciatic  (/), — from  the  2nd  and  3rd  sacral 
nerves,  to  the  integument  of  the  perineum  and 
back  part  of  the  thigh  and  leg,  by  gluteal,  peri- 
neal and  femoral  cutaneous  branches. 

Perforating  Cutaneous, — from  the  2nd  and  3rd 
sacral  nerves,  to  the  skin  over  the  gluteus  maxi- 
mus muscle. 

Pudic  {e), — from  the  3rd  and  4th  sacral  nerves, 
escapes  by  the  great  sacro-sciatic  foramen,  crosses 
the  spine  of  the  ischium,  and  re-enters  the  pelvis 
through  the  lesser  sacro-sciatic  foramen,  to 
supply  the  perineum,  anus  and  genitalia.  Its 
branches  are  the — 

Inf.  Hemorrhoidal.  Perineal. 

Dorsal  Nerve  of  the  Penis. 

Great  Sciatic  {g), — the  largest  nervous  cord  in  the 
body,  and  the  continuation  of  the  upper  cord  of 
the  sacral  plexus,  arises  from  the  lumbo-sacral 
cord  and  the  4 upper  sacral  nerves,  and  es- 
capes by  the  great  sacro-sciatic  foramen  to  the  back  of  the  thigh, 
giving  off — 

Articular  Branches,  to  the  hip-joint. 

Muscular  Branches,  to  the  flexor  muscles  of  the  leg,  viz. — the  biceps, 
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semitenclinosus  and  semimembranosus,  also  to  the  adductor 
magnus. 

External  {h)  and  Internal  {i)  Popliteal,  the  terminal  branches,  gen- 
erally arising  at  the  lower  third  of  the  thigh. 

The  Internal  Popliteal  Nerve  (r),  the  larger  of  the  two  terminal  branches 
of  the  great  sciatic,  descends  along  the  back  of  the  lower  thigh  and  the  middle 
of  the  popliteal  space,  to  the  lower  part  of  the  popliteus  muscle,  where  it  be- 
comes the  Posterior  Tibial  Nerve  {k).  Its  branches  are  the — 

Articular  3, — supplying  the  knee-joint. 

Muscular  (y),  4 or  5, — to  the  gastrocnemius,  plantaris,  soleus  and  popliteal 
muscles. 

Communicans  Tibialis, — joins  the  communicans  peronei  from  the  external 
popliteal  nerve  to  form  the — 

External  or  Short  Saphenous  (/>), — descends  to  the  outer  malleolus  and  is 
distributed  to  the  skin  of  the  outer  side  of  the  foot  and  the  little  toe. 

The  Posterior  Tibial  Nerve  {k),  the  continuation  of  the  internal  popliteal, 
descends  along  the  back  of  the  leg  to  behind  the  inner  malleolus,  where  it 
divides  into  the  External  and  Internal  Plantar  nerves  (/).  Its  branches  are  ■*' 
the — 

Muscular, — to  the  soleus,  tibialis  posticus,  flexor  longus  digitorum  and 
flexor  longus  hallucis. 

Calcaneo- plantar  or  Internal  Calcanean, — to  the  skin  of' the  heel  and  inner 
side  of  the  sole  of  the  foot. 

Articular, — to  the  ankle-joint. 

Internal  Plantar, — to  the  inner  plantar  muscles,  sole  of  the  foot,  and  the 
plantar  integument  of  the  inner  3^  toes. 

External  Plantar, — to  the  external  plantar  muscles,  and  the  plantar  integu- 
ment of  the  outer  ih  toes. 

The  External  Popliteal  or  Peroneal  Nerve  (h),  the  smaller  of  the  two 
terminal  branches  of  the  great  sciatic,  descends  from  the  bifurcation  of  the 
latter  nerve,  obliquely  along  the  outer  side  of  the  popliteal  space,  winds 
around  the  neck  of  the  fibula,  and  about  an  inch  below  the  head  of  that  bone 
it  divides  into  the  Anterior  Tibial  (m)  and  Musculo-cutaneous  («)  nerves. 
Its  branches  are — 

Articular,  3, — to  the  front  and  outer  side  of  the  knee. 

Cutaneous,  2 or  3, — to  the  integument  along  the  back  and  outer  side  of  the 
leg.  One  of  these  branches,  the — 

Communicans  Peronei, — joins  with  the  communicans  tibialis  (see  above) 
to  form  the  external  saphenous  nerve. 
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Anterior  Tibial  (w), — supplying  the  extensor  muscles,  the  ankle-joint,  and 
the  integument  of  the  adjacent  sides  of  the  great  and  2d  toes. 

Musculo-ciitaneoiis  (w), — by  2 branches  {o)  (internal  and  external)  to  the 
peroneal  muscles,  the  integument  of  the  ankles,  and  the  dorsal  integu- 
ment and  sides  of  all  the  toes,  except  the  outer  side  of  the  little  toe  and 
the  adjoining  sides  of  the  great  and  2d  toes,  the  former  being  supplied 
by  the  external  saphenous,  and  the  latter  by  the  internal  branch  of  the 
anterior  tibial. 

THE  SYMPATHETIC  NERVE. 

The  Sympathetic  Nervous  System  consists  of — a series  of  ganglia, 
connected  together  by  intervening  cords,  one  series  on  each  side  of  the  median 
line  of  the  body,  partly  in  front  and  partly  on  each  side  of  the  vertebral 
column,  beginning  in  the  ganglion  of  Rihes  on  the  anterior  communicating 
artery  and  ending  in  the  ganglion  impar  in  front  of  the  coccyx;  three  great 
gangliated  plexuses,  situated  in  the  thoracic,  abdominal,  and  pelvic  cavities 
resj)ectively;  smaller  ganglia,  in  relation  with  the  abdominal  viscera;-  and 
numerous  communicating  and  distributing  nerve  fibres.  (See  plate  16.) 

Ganglia  in  the  Cranium.  Besides  the  ganglia  of  the  cranial  nerves 
(described  on  page  197),  all  of  which  are  connected  with  the  sympathetic, 
there  are  in  the  cranium  or  in  its  immediate  vicinity  certain  ganglia  belonging 
to  the  sympathetic  system,  as  follows; — those  which  are  doubtful  or  disputed 
having  the  mark  ( ?) — 

Ganglion  of  Rihes  ( ?), — on  the  anterior  communicating  artery,  connecting 
the  two  gangliated  cords  together. 

Carotid  Ganglion, — on  the  internal  carotid  artery. 

Ganglion  of  Cloquet  (?), — in  the  incisive  fossa,  on  the  naso  palatine  nerve. 

Ganglion  of  Bochdalek  ( ?), — above  the  canine  tooth  at  the  junction  of  a 
branch  from  the  spheno-palatine  ganglion  with  the  middle  superior 
dental  and  anterior  superior  dental  nerves. 

The  Carotid  Plexus  is  situated  on  the  outer  side  of  the  internal  carotid 
artery,  as  it  lies  by  the  side  of  tlie  body  of  the  sphenoid  bone,  and  is  formed  by 
filaments  from  the  outer  branch  of  the  superior  cervical  ganglion.  It  com- 
municates with  the  Gasserian  ganglion  and  the  6th  nerve;  also  with  the  tym- 
panic branch  of  the  9th  by  two  branches,  the  small  deep  petrosal  and  the 
carotico-tympanic;  and  with  the  spheno-palatine  ganglion  by  the  large  deep 
petrosal,  which  joins  the  great  superficial  petrosal  to  form  the  Vidian  nerve 
before  entering  the  ganglion  (see  page  200). 

The  Cavernous  Plexus  is  situated  in  the  upper  portion  of  the  cavernous 
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sinus,  below  the  last  bend  of  the  internal  carotid  artery,  and  is  formed  chiefly 
by  the  internal  division  of  the  ascending  branch  from  the  suj)erior  cervical 
ganglion.  It  communicates  with  the  3rd,  4th,  ophthalmic  division  of  the  5th, 
and  the  6th  nerves,  also  with  the  ophthalmic  ganglion.  It  sends  filaments 
to  the  wall  of  the  internal  carotid  artery,  which  are  prolonged  into  plexuses 
around  the  cerebral  and  ophthalmic  arteries.  The  filaments  on  the  anterior 
communicating  artery  form  the  ganglio7i  0}  Ribes,  which  here  connects  the 
sympathetic  of  the  two  sides  of  the  body. 

The  Gangliated  Cord. 

The  Cervical  Ganglia  are  3 in  number  on  each  side  of  the  neck,  the  supe- 
rior, middle  and  inferior  cervical;  of  which  the  superior  is  the  largest  and  is 
probably  formed  by  the  coalescence  of  four  ganglia  corresponding  to  the  four 
upper  cervical  nerves.  They  are  as  follows : — 

Superior  Cervical  Ganglion, — of  fusiform  shape,  situated  behind  the 
carotid  sheath  opposite  the  2d  and  3d  cervical  vertebrae.  Its  branches 
form  the  carotid,  cavernous,  and  pharyngeal  plexuses;  one  of  its  internal 
branches  unites  with  the  superior  laryngeal  nerve,  and  another  is  the 
superior  cardiac  nerve  going  to  the  cardiac  plexuses. 

Middle  Cervical  Ganglion, — on  the  inferior  thyroid  artery,  opposite  the  6th 
cervical  vertebra  gives  off  the  middle  cardiac  nerve  to  the  deep  cardiac 
plexus,  also  many  communicating  branches. 

Inferior  Gervical  Ganglion, — on  the  superior  intercostal  artery,  between 
the  neck  of  the  ist  rib  and  the  transverse  process  of  the  7th  cervical  ver- 
tebra. It  gives  off  several  communicating  branches  and  the  inferior 
cardiac  nerve  to  the  deep  cardiac  plexus. 

The  Thoracic  Ganglia  are  ii  or  12  in  number  on  each  side  of  the  spine, 
resting  against  the  heads  of  the  ribs  and  covered  by  the  pleura  costalis,  except 
the  last  two,  which  are  placed  on  the  side  of  the  bodies  of  the  nth  and  12th 
dorsal  vertebrae.  Occasionally  two  ganglia  coalesce  into  one,  and  the  first 
is  frequently  blended  with  the  last  cervical  ganglion.  They  are  connected 
together  by  cords  prolonged  from  their  substance.  They  give  off  external 
branches  connecting  with  the  dorsal  spinal  nerves;  and  internal  branches 
from  the  5 or  6 upper  ganglia  to  the  thoracic  aorta,  etc.,  from  the  3rd  and  4th 
ganglia  to  the  posterior  pulmonary  plexus,  and  from  the  6 or  7 lower  ganglia 
to  form  by  their  union  the  three  splanchnic  nerves,  as  follows; — 

Great  Splanchnic, — from  branches  of  the  6th  to  the  loth,  connecting  with 
the  upper  six,  passes  through  the  posterior  mediastinum,  perforates  the 
crus  of  the  diaphragm,  to  the  semilunar  ganglion  of  the  solar  plexus. 

Lesser  S planchnic, — from  the  loth  and  nth,  passes  through  the  diaphragm 

with  the  great  splanchnic,  to  the  solar  plexus. 

14 
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Smaller  or  Renal  Splanchnic, — from  the  last  thoracic  ganglion,  also  per- 
forates the  diaphragm,  and  ends  in  the  renal  and  solar  plexuses. 

The  Lumbar  Ganglia  consist  usually  of  4 small  ganglia  on  each  side,  con- 
nected together  by  intervening  cords,  and  situated  in  front  of  the  vertebral 
column.  Their  external  branches  communicate  with  the  lumbar  spinal 
nerves.  Of  their  internal  branches  some  help  to  form  the  aortic  plexus, 
others  go  to  the  hypogastric  plexus,  and  all  give  off  numerous  filaments  to  the 
bodies  of  the  lumbar  vertebrje  and  the  ligaments  connecting  them. 

The  Pelvic  Ganglia  are  4 or  5 small  ganglia  on  each  side,  connected  to- 
gether by  intervening  cords,  and  situated  in  front  of  the  sacrum.  The  lower 
cords  of  each  side  converge  below  and  unite  on  the  front  of  the  coccyx  in  the 
coccygeal  ganglion  or  ganglion  inipar.  Their  external  branches,  2 from  each 
ganglion,  communicate  with  the  sacral  nerves.  Of  the  internal  branches, 
some  pass  to  the  pelvic  plexus,  others  go  to  a plexus  on  the  middle  sacral 
artery  and  all  communicate  on  the  front  of  the  sacrum  with  the  correspond- 
ing branches  of  the  other  side. 

The  Great  Plexuses  (Plate  16). 

The  Great  Plexuses  of  the  Sympathetic  are  large  aggregations  of  nerves 
and  ganglia,  situated  in  the  thoracic,  abdominal,  and  pelvic  cavities,  and 
named  the  Cardiac  Plexus,  the  Epigastric  or  Solar  Plexus,  and  the  Hypo- 
gastric Plexus.  Their  branches  form  secondary  plexuses  which  supply  the 
viscera  of  the  cavities,  as  described  below. 

The  Cardiac  Plexus  is  situated  at  the  base  of  the  heart,  and  is  divided  into 
a superficial  portion  and  a deep  portion,  both  of  which  are  closely  connected 
with  each  other.  They  form  by  their  branches  the  anterior  and  posterior 
coronary  plexuses  and  the  anterior  pulmonary  plexus. 

The  Superficial  Cardiac  Plexus  is  formed  by  the  left  superior  cardiac 
nerve,  the  left  inferior  cervical  cardiac  branches  of  the  pneumogastric,  and 
filaments  from  the  deep  cardiac  plexus.  At  the  junction  of  these  nerves  a 
small  ganglion,  the  cardiac  ganglion  of  Wrisberg,  is  occasionally  found,  sit- 
uated immediately  beneath  the  arch  of  the  aorta.  This  plexus  lies  in  the 
concavity  of  the  arch  of  the  aorta,  and  in  front  of  the  right  pulmonary  artery. 
Branches  from  it  pass  to  the — 

Anterior  Coronary  Plexus, — formed  chiefly  from  the  preceding,  also  from 
the  deep  cardiac  plexus.  It  passes  forward  between  the  aorta  and  the 
pulmonary  artery,  to  the  anterior  surface  of  the  heart. 

Anterior  Pulmonary  Plexus, — is  formed  by  filaments  from  the  superficial 
and  deep  cardiac  plexuses  and  the  anterior  pulmonary  branches  of  the 
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pneumogastric  nerve.  Branches  from  it  accompany  the  ramifications  of 
the  bronchial  tubes  throughout  the  lungs.  [The  Fostcriur  Pulmonary 
Plexus  is  formed  by  the  posterior  pulmonary  branches  of  the  pneumo- 
gastric and  branches  from  the  3rd  and  4th  thoracic  ganglia  of  the 
sympathetic.  It  is  not  connected  with  the  cardiac  plexuses.  It  is 
situated  on  the  posterior  aspect  of  the  root  of  the  lungs,  and  its  branches 
accompany  the  ramifications  of  the  bronchial  tubes.] 

The  Deep  Cardiac  Plexus  is  formed  by  the  cardiac  nerves  derived  from 
the  cervical  ganglia  of  the  sympathetic  and  the  cardiac  branches  of  the  recur- 
rent laryngeal  and  pneumogastric  nerves.  The  only  cardiac  nerves  which 
do  not  enter  into  its  formation  are  those  forming  the  superficial  cardiac 
plexus,  namely — the  left  superior  cardiac  and  the  inferior  cervical  cardiac 
branches  of  the  pneumogastric.  This  plexus  lies  in  front  of  the  bifurcation 
of  the  trachea  and  behind  the  arch  of  the  aorta.  Its  branches  on  the  right 
side  pass  in  front  and  behind  the  right  pulmonary  artery  to  the  anterior  pul- 
monary plexus,  the  anterior  and  posterior  coronary  plexuses,  and  the  right 
auricle;  those  on  the  left  side  give  filaments  to  the  superficial  cardiac  and 
anterior  pulmonary  plexuses  and  the  left  auricle,  and  then  form  the  greater 
part  of  the — 

Posterior  Coronary  Plexus, — is  formed  by  filaments  from  both  sides  of  the 
deep  cardiac  plexus.  It  surrounds  the  branches  of  the  right  coronary 
artery  at  the  back  of  the  heart,  and  its  filaments  are  distributed  with  those 
vessels  to  the  muscular  substance  of  the  ventricles. 

Ganglia, — are  found  on  the  cardiac  nerves,  both  on  the  surface  of  the  heart 
and  in  its  muscular  substance.  ’ 

The  Epigastric  or  Solar  Plexus,  sometimes  called  the  abdominal  brain, 
consists  of  a great  network  of  nerves  and  ganglia,  situated  behind  the  stomach 
and  in  front  of  the  aorta  and  the  crura  of  the  diaphragm,  surrounding  the 
coeliac  axis  and  the  root  of  the  superior  mesenteric  artery.  Its  principal 
ganglia  are  the  two  Semilunar  Ganglia,  irregular  gangliform  masses,  formed 
by  the  aggregation  of  smaller  ganglia  with  interspaces  between  them,  situated 
one  on  each  side  of  the  plexus,  and  in  front  of  the  crura  of  the  diaphragm, 
close  to  the  supra-renal  capsules.  This  plexus  and  its  connected  ganglia 
receive  the  great  and  small  splanchnic  nerves  of  both  sides,  and  some  fila- 
ments from  the  right  pneumogastric.  It  distributes  filaments  over  all  the 
branches  from  the  front  of  the  abdominal  aorta,  forming  the  following 
plexuses; — 

Phrenic  or  Diaphragmatic  Plexus, — arises  from  the  upper  part  of  the  semi- 
lunar ganglion,  and  receives  one  or  two  branches  from  the  phrenic  nerve. 
It  accompanies  the  phrenic  artery  and  supplies  the  diaphragm,  some 
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filaments  going  to  the  supra-renal  capsule.  At  its  junction  with  the 
])hrenic  nerve  on  the  right  side  is  the — 

Ganglion  Diaphragmaticuni,—3.  small  ganglion  on  the  under  surface  of  the 
diaphragm,  near  the  right  supra-renal  capsule. 

Supra-renal  Plexus, — is  formed  by  branches  from  the  solar  plexus,  the 
semilunar  ganglion,  the  phrenic  and  great  splanchnic  nerves.  Its 
branches  are  large,  and  supply  the  supra-renal  capsule. 

Renal  Plexus, — is  formed  by  filaments  from  the  solar  plexus,  the  semilunar 
ganglion,  the  aortic  plexus,  and  the  lesser  and  smallest  splanchnic  nerves, 
some  15  or  20  in  all,  which  have  numerous  ganglia  on  them.  They  ac- 
company the  branches  of  the  renal  artery  into  the  kidney,  some  filaments 
going  to  the  inferior  vena  cava  and  to  the  spermatic  plexus. 

Spermatic  Plexus, — is  derived  from  the  renal  plexus  and  receives  filaments 
from  the  aortic  plexus.  It  accompanies  the  spermatic  vessels  to  the 
testes.  In  the  female  it  is  called  the  Ovarian  Plexus,  and  is  distributed 
to  the  ovaries  and  the  fundus  of  the  uterus. 

Cceliac  Plexus, — is  a direct  continuation  of  the  solar  plexus,  receives 
branches  from  the  lesser  splanchnic  nerves  and  a filament  from  the  right 
pneumogastric.  It  surrounds  the  cceliac  axis,  and  subdivides  into  the 
gastric,  hepatic,  and  splenic  plexuses. 

Gastric  or  Coronary  Plexus, — joins  with  branches  from  the  left  pneumo- 
gastric nerve,  and  accompanies  the  gastric  artery  along  the  lesser  cur- 
vature of  the  stomach,  being  distributed  to  that  viscus. 

Hepatic  Plexus, — receives  filaments  from  the  left  pneumogastric  and  the 
right  phrenic  nerves,  accompanies  the  hepatic  artery,  and  ramifies  in  the 
substance  of  the  liver  upon  the  branches  of  that  artery  and  those  of  the 
portal  vein.  It  gives  off  branches  to  all  the  divisions  of  the  hepatic 
artery,  forming  pyloric,  gastro-duodenal,  gastro-epiploic,  and  cystic 
plexuses,  on  the  arteries  similarly  named. 

Splenic  Plexus, — is  formed  by  branches  from  the  cceliac  plexus,  the  left 
semilunar  ganglion,  and  the  right  pneumogastric  nerve.  It  accompanies 
the  splenic  artery  and  its  branches  to  the  substance  of  the  spleen,  and 
gives  off  filaments  to  the  pancreas  and  the  left  gastro-epiploic  plexus. 

Superior  Mesenteric  Plexus, — is  a continuation  of  the  solar  plexus,  and 
receives  a branch  from  the  right  pneumogastric  nerve.  It  surrounds 
the  superior  mesenteric  artery,  and  divides  into  pancreatic,  intestinal, 
ileo-colic,  right  colic,  and  middle  colic  branches,  which  are  distributed 
to  all  the  parts  supplied  by  that  artery.  Its  nerves  have  numerous 
ganglia  upon  them  near  their  origin. 

Aortic  Plexus, — on  the  sides  and  front  of  the  aorta,  between  the  origins  of 
the  superior  and  inferior  mesenteric  arteries;  is  formed  by  branches  from 
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the  solar  plexus  and  semilunar  ganglia,  and  receives  filaments  from  the 
lumbar  ganglia.  It  sends  branches  to  the  spermatic  inferior  mesenteric, 
and  hypogastric  plexuses,  also  some  filaments  to  the  inferior  vena  cava. 
A part  of  it  is  the — 

Inferior  Mesenteric  Plexus, — divides  into  left  colic,  sigmoid,  and  superior 
hremorrhoidal  plexuses,  and  supplies  the  descending  colon  and  the 
rectum. 

The  Hypogastric  Plexus  is  formed  by  filaments  from  the  aortic  plexus  and 
the  lumbar  ganglia,  and  is  situated  in  front  of  the  promontory  of  the  sacrum 
between  the  two  common  iliac  arteries.  It  contains  no  evident  ganglia,  and 
bifurcates  into  two  lateral  divisions,  the  Pelvic  or  Inferior  Hypogastric 
Plexuses,  one  on  each  side  of  the  rectum,  which  receive  branches  from  the 
2nd,  3rd,  and  4th  sacral  nerves,  and  the  first  two  sacral  ganglia.  They  give 
off  numerous  branches  along  the  branches  of  the  internal  iliac  arteries  to  the 
pelvic  viscera,  forming  the  following  secondary  plexuses,  viz. — 

Inferior  H cemorrhoidal  Plexus, — to  the  rectum. 

Vesical  Plexus, — to  the  bladder,  vesiculae  seminales,  and  vas  deferens. 

Prostatic  Plexus,— \.o  that  gland  and  the  vesiculae  seminales,  also  to  the 
erectile  tissue  of  the  penis  as  the  large  and  small  cavernous  nerves. 

Vaginal  Plexus, — to  the  vagina  in  the  female. 

Uterine  Plexus, — to  the  uterus  and  Fallopian  tube,  in  the  female. 


TABLES  AND  PLATES 


OF  THE 

NERVOUS  SYSTEM. 


Note. — The  following  Tables  are  of  ori^T^inal  arrang;emcnt , and  are  desipfiied  to 
show  the  orig:in,  formation  and  distribution  of  each  nerve.  They  are  self-exi)Ianatory 
with  the  aid  of  the  accompanying  Plates. 
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THE  CRANIAL  NERVES. 


1st  NERVE, — Olfactory. 


Function^ — smell. 


Exit, — 


i-  Ethmoidal  foramina,  20, 
, in  cribriform  plate  of 
1 Ethmoid  bone. 


Ext.  Root,  Limbic  lobe. 
JMid.  Root,  Optic  thalamus. 
I}it.  Root,  Limbic  lobe. 


Ext.  Filaments,  to  Schneiderian  mem- 
ist  N.  brane  over  sup.  turbinated  and  ethmoid 

and  Bulb.  bones. 

Jnt.  Filaments,  to  Septum  (upper  third). 


2d  NERVE,— Optic.  sight.  Exit,— 0\A\c  foramen. 

This  table  is  too  long  for  the  width  oj  the  page,  and  breaks  at  the  Optic  Commis- 
sure, which  is  repeated  again  where  the  table  continues  below. 


Optic  thalamus  'k 

Ext.  geniculate  > Fibres 

Corp.  quad.  ant.  ’ 

Corp.  quad,  ant.x 

Ext.  geniculate  > Fibres 

Ojhic  thalamus 


■Longitudinal 

Decussating  vLeft  Optic  Tract 
' Commissural ' 

■ ComniissuraF 

Decussating  V Right  Optic  Tract 
Longit udinal ' 


Optic 

Commissure 
or  Chiasm. 


Optic 

Commissure 
or  Chiasm. 


{Longitudinal,  to  temporal  54  of  retina 
Decussating,  fr.  opp.  tract  to  nasal  54  of  ret. 
Inter-retinal,  fr.  opp.  retina  to  retina 

(2d 

I t Inter-retinal,  fr.  opp.  retina  to  retina 

I Optic  N.  ) Decussating,  fr.  opp.  tract  to  nasal  54  of  ret. 
' Longitudinal,  to  temporal  54  of  retina. 


L.  Eye. 


R.  Ej'^e. 


3d  NERVE, — Motor  Oculi.  Function, — motion.  Exit, — Sphenoidal  fissure. 

Nucleus  in  ') 

floor  of  the  I {Sup.  Branch,  to  Lev.  palp,  sup..  Rectus  superior. 

Aqued.ofSyl.  f N.  ( |,o  Rectus  in..  Reel.  mf..  Inf.  oblique. 

Crus  cerebri.  ' *•  motor  root  to  Ciliary  Ganglion. 

Supplies  all  the  muscles  of  the  orbit  {except  the  superior  oblique  and  ext.  rectus), 
also  the  sphincter  of  the  iris  and  the  ciliary  muscle  through  the  ciliary  ganglion. 


4th  NERVE, — Trochlear.  Function, — motion.  Exit, — Sphenoidal  fissure. 


Aq.  of  Sylvius,  "j 
Crus  cerebri.  J 


rto  Sup.  Oblique  on  upper  (orbital)  surface. 
4th  N.  4 Branch  to  Cavernous  Plexus  of  Sympathetic, 
t Recurrent  Branch,  to  lateral  sinus. 


Is  the  smallest  cranial  nerve,  with  the  longest  nerve-course  in  the  cranial  cavity. 


The  Craniai.  NEiiVES 


Plate  6 


7^tJ\7^n  e,-0//f/c/or\ 


Of/hc7ory  y 'rac/ 


0//f/c7ory  FUa//t^n79 
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5th  NERVE, — Trigeminus. 

(See  page  193,  ante.) 


Origin. 

Nucleus  and 
Locus  Cae- 
rul.  in  the 
medulla 
oblongata 
for  the 

Seyisory  Root, 

Nuclei  in  floor 
of  4th  Ven- 
tricle, and 
Aq.  of  Syl- 
vius, 
for  the 
Motor  Root. 


5th  N. 
Trigeminus. 


Functions , Sensation,  Motion. 


. Frontal  \ Supraorbital. 

I ' Supratrochlear. 

I Lachryynal,  to  gland,  etc. 
(i)  Ophthalmic  { Ganglionic. 


by  Sphenoidal 
fissure. 


(2)  Superior 

Maxillary 
by  For.  rotund. 


(3)  Inferior 

Maxillary.  ^ 
by  For.  Ovale. 


Nasal. 


Long  Ciliary. 
Infratrochlear. 
Int.  Nasal. 
Ext.  Nasal. 


Menmgeal. 

Orbital,  I Temporal, 
t Malar. 

Spheyw-palatiyie. 

Post.  Sup.  Deyital. 

Mid.  Sup.  Dental,  -i  in 
Ayit.  Sup.  Deyital.  j canal. 
Palpebral, 

Nasal,  > on  the  face. 
Labial,  1 

Recurrent. 

tnt.  PterysoM,  * { p ® * 
Masseteric.* 

Deep  Teynporal*  | 

Buccal. 

Ext.  Pterygoid.* 

Br.  to  facial  n. 
Br.  to  otic  g. 
Ant.  Auricular, 
to  Meat.  And. 
to  articulation. 
Parotid. 

Sup.  Temporal. 
Br.  of  Comm’n. 
Br.  of  Distrib’n. 
Mylo-hyoid. 
Dental  Brs. 
Incisive.  1 term- 
Mental.  -*  inal. 


Auriculo- 

Temporal. 


Lingual 

Lnferior 

Dental. 


{ 


* Motor  Branches , goiyig  to  the  tnuscles  of  ynastication. 


nrbitoJ<. 


^'^chrymal 


/oDun 


YuJiaris 


'finjive 


The  Cranial  Nerves.  P^'Ste? 

5^^*  NerverTrigeminiis 


i^otter  del 
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7th  NERVE, — Facial,  or  Portio  Dura. 
(See  ante^  p.  194.) 


Origin. 

Nucleus  in 
floor  of  the 
4th  Ventricle, 
and 
groove 
between 
Olivary  and 
Restifonn 
bodies  of 
medulla 
oblongata. 


7th  N. 
Facial 


o3 

O 


P 

H 

S 
o 
U 


in 

o; 

j:: 

u 

u 


C 

.2 

n 

:2 

in 

Q 


in 

<v 

s: 

u 

cd 

u 

W 


In  auditory 
canal. 


Motion,  Special  Sense  (taste). 

} 


Br.  to  Auditory  nerve. 


In  Aqueduct 


to 


Large  Super/.  Petrosal., 
Meckel’s  ganglion. 

Small  Super/.  Petrosal.,  to  otic 
ganglion., 

of  Fallopius  [ Pxt.  Super/.  Petrosal,  to  menin- 
geal plex. 

Br.  to  Auricular  of  pneumogas- 
tric. 


At  exit  from 
the  Stylo- 
mastoid 
Foramen. 

Behind  the 

ear  .... 

On  the  face  . 
In  the  neck  . 

In  Aqueduct 
of  Fallopius 


Near  Stylo- 
mastoid 
Foramen.  . 


On  the  face* 


Br.  to  Great  Auricular  (cerv. 
plex.). 

■{  Br.  to  Auriciilo-Temporal  (5th). 

I Br.  to  Pneumogastric. 

1^  Br.  to  Glosso-pharyngeal. 

I Br.  to  small  Occipital. 

Brs.lo  3 divisions  of  the  5th  nerve. 

Br.  to  Superficial  Cervical. 

Tytnpanic  Nerve,  to  Stapedius 
muscle. 

Chorda  Tympani  Nerve,  to  the 
tongue. 

Post.  Auricular 

t Occipital. 

Br.  to  Digastric  muscle. 

Br.  to  Stylo-hyoid  muscle. 

/Temporal. 

Temporo/acial<  Malar. 

Mnfra-orbital. 

/ Buccal. 

Cervico/acialX  Supra-maxillary. 

Mnfra-maxillarv. 


* Forming  the  Pes  Anserinus,  or  Goose’s-foot,  as  these  branches  are  named. 


The  Craniai.  Nerves  . Plate  8. 

7^^  Nerve -Facial,  or  Portia  Dura. 


References. 

I.  Large Superf,  Petrosal,  to  form  Vidian  withN^S. 

2 Small  Superf.  Petrosal, to  otic  Ganglion. 

3 External  Superf.  Petrosal,  to  Plexus  on  Mid.  Meningeal  Artery. 

4 Tympanic  Br.  to  Stapedius,etc 

5.  Br.  FTom  Carotid  Plexus, Making  Vidian, with  NPl. 

6.  7.  Brs.to  Auriculo  -Temporal  of  5ft' 

a Br  to  Auricular  of  Vagus.  Potter.del, 

M.The  Ganglion  of  Meckel 

O.A.F.  Orifice  of  Aqusductus  Fallopii. 


^ -t  


yif/.Me/i  Ar^. 


VurnofJ^^ 


^SlfJomast  forar/ie?i  6. 


^t/praordi/alS*.^ 

Jnfraorb. 
Mfsal  5^??' 

K 


219 


220 


HUMAN  ANATOMY. 


9th  NERVE, -Glossopharyngeal.  -Sensation,  Special  Sense. 

(See  ante^  page  195.) 


Origin . 

Funiculus  soli- 
tarius  and 
floor  of  4th 
vent,  and  the  i 
niedullaoblong. 

behind  the 
olivary  body. 


Tympanic^  or 
Jacobson's  JV. 


1 


Communica-  j “ — 

ting 

'-Carotid  Plexus. 


9th  Nerve  Distributing  f 

Glosso-  I Brs.  to  1 Fenestra  rotunda, 

pharyn-  Eustachian  tube, 

geal,  by  ^ Carotid  Brayiches^ — along  Int.  Carotid  artery. 
Jugular  Pharyngeal  Br.-  to  Pharyngeal  Plexus. 

Foramen.  ^Biscular  Br. — to  Stylo-pharyngeus. 

Tonsillar  Brs.—\.o  Tonsillar  Plexus. 

Lingual  Brs.  to  base  and  posterior  of  tongue ; 
nerv'e  of  taste. 


loth  NERVE,-Pneumogastric,  or  Vagus.  Functions,— Uoiion,  Sensation. 

(See  ante,  page  196.) 


Origin.  >. 

P'unic.  soli- 
tarius,  nucleus 
ambiguus,  floor 
of  4th  ventricle 
and  the  medulla 
oblongata  be- 
tween olivary 
and  rest  i form 
bodies. 


loth  Nerve 
Vagus,  by 
J ugular 
Foramen. 


Meningeal,  to  dura  mater. 

Auricular  (Arnold’s  Nerve),  to  external  ear. 
Pharyngeal,  to  that  plexus. 

Sup.  Laryngeal  I Ext.  Laryng. 

t Int.  Laryng. 

Recurrent  Laryngeal 

Cervical  Car- 


diac. 

Thoracic 

diac. 


Car- 


to  cardiac 
plexus. 


supplies  all  the 
laryngeal 
muscles  except 
crico-thyroid. 


Ant.  Pulmonary.  | pulmonary  plexus. 
Post.  Pulmonarv. ) 


Post.  Pulmonary 
CEsophageal,  to  that  plexus. 
Gastric  Brs.,  to  the  stomach. 
Hepatic,  to  the  hepatic  plexus.  ^ 


>•  terminal  brs. 


Gives  sensation  to  external  ear  and  larynx,  motion  to  other  parts,  also  vaso-motor, 
inhibitory,  trophic  and  secretory  influences.  A nerve  of  deglutition,  phonation,  respi- 
ration, circulation,  and  digestion.  The  Auriculo-Laryngo-Pharyngo-CEsophago- 
T racheo-Pulmono-Cardio-Gastro-Hepatic  Nerve. 


nth  NERVE, — Spinal  Accessory. 

(See  ante,  page  196.) 


Function, — Motion. 


Origin . 


Floor  of  4th 
ventricle,  and 
gray  horn  of 
cord,  down  to 
6th  Cervical  N. 


nth 

. Nerve,  by 
Jugular 
Foramen. 


Branches,  to  Pharyngeal  and  Sup.  Laryngeal  of 
Vagus. 


Internal,  anastomosing  with  Vagus,  is  probably 
the  Recurrent  Laryngeal  Br.  of  the  latter  nerve. 


External,  or  Muscular,  to 


f Sterno-mastoid 
t Trapezius. 


A motor  nerve  to  the  muscles  named,  probably  to  the  laryngeal  also. 


References. 

1,  Jugular  Ganglion  ofS^^Nerve. 

2.  Petrous  Ganglion  oP  9^^  Nerve, 

3 Ganglion  of  the  Vagus  Roob, 

Ganglion  oF  the  Vagus  Trunk. 

5.  Medullary  part  of  11'.''  Nerve. 

6.Spinal  partot  I It*'  Nerve. 

7 Sup.  Cardiac  BrJoiNiNG  CardiacofSympathetlc 
S.SuDclavian  Artery  on  right  side,  Aren  ot  the 
Aorta  on  left  side  or  the  body. 

S.Foramen  Magnum,  receiving  Spinal  part  of 
the  Spinal  Accessory. 

10.  Jugular  Foramen.transmitting  all  three  Nerves. 

1 1 . Branches  to  the  Hypoglossal,  Sympathetic 

cervical  Nerves. 

12. Olivary  body,  (in  broken  line). 

Potter.del. 


Plate  9. 

The  Cranial  Nbrves. 


or  Glosso  - pharyngeal, 
10^*^  or  Pneum  o ga  st  ric, 

II  or  Spinal  Accessory 


/ 


■th 

12 


I 

I 

I 

1 

I 

t 

1 


I 

t 

I 


Muscles  ofLaryrijc 
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6th  NERVE, — Abducens  (See  ante^  page  194). 


Function, — Motion. 


Orii^uL. — A nucleus  ^ , 

in  lioor  of  4th  ven-  | j 

tricle,  and  the  j"  6th  Nerve,  Abducens.  ^ 
pyramid  of  the  J 
medulla  oblongata. 


Exit  by  sphenoidal  fissure  to  the 
Ext.  Rectus  muscle  of  the  eye- 
ball. 

Branch,  to  the  sympathetic. 


8th  NERVE, — Auditory,  or  Portio  Mollis  of  the  yxH  Pair. 

Function, — Special  Sense. 


Origin. — StriiE  in 
floor  of  the  4th 
ventricle,  and 
groov'e  between 
the  pons  and 
medulla. 


8th  Nerve, 
Auditory. 


Vestibular  ,\.o 


2 Semi-circ.  canals. 
Utricle. 

Saccule. 


Cochlear,  to 


Post.  Semi-circ.  canal. 
Saccule  and  Utricle. 

< 

Cochlea,  and  Organ  of 
Corti. 


A nerve  of  special  sense  (hearing),  described  on  page  195,  ante.  It  goes  by  the 
Internal  Auditory  Meatus,  through  the  Internal  Auditory  Canal,  to  the  internal  ear. 
It  is  the  only  cranial  nerve  which  does  not  leave  the  cranial  wall. 


i2th  NERVE, — Hypoglossal  (Nonus  or  9x11  of  Willis). 

Function, — Motor  of  tongue,  etc. 


Origin. — Floor  of 
4th  ventricle, 
and 

groove  between 
the  pyramid  and 
olivary  body  of 
the  medulla. 


I2th  Nerve, 

^ Hypoglossal. 


' Comynunicatmg 
Brs.  to 


Lingual  of  5th. 
Sympathetic, 
i,  2,  Cervical. 
Vagus. 


Descendens 

Hypoglossi. 


Br.  to  Sterno-hyoid. 
Br.  to  Sterno-thyroid. 
\ Br.  to  Omo-hyoid. 

I Joins  Communicans 
L Hypoglossi. 


Thyro-hyoid,  to  that  muscle. 


Muscular,  to  . . 


Stylo-glossus. 

Hyo-glossus. 

Genio-hyoid. 

Genio-hyo-glossus. 


Exit,  by  Ant.  Condyloid  foramen. 


The  Cranial  Nerves. 


Plate  10 
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THE  SPINAL  NERVES. 

8 Cervical,  12  Dorsal,  5 Lumbar,  5 Sacral,  i Coccygeal. 
i). — Read  from  the  Black  Type  outwards  to  left  and  right. 


Post.  Div.  of  2ci  N. 

Post.  M.  of  head,  etc.  Post. 
Coniplexus  Muscle.  | Div. 
Skin  of  occiput. 


1st  Cervical 
Nerve. 
Sub-occipital 


Ant. 

Div. 


Coinmun  g 
Brs.  to 


Brs.  3,  to  Recti  cap.  Muscles. 
2 Cerv.  N. 
Vagus  N. 
Hypogl.  N. 

, Sup. Cerv.  Gang. 
Br.  to  Occip-atloid  artic’n. 


Splenius 
Cerv.  ascendens 
Transv. -colli 
Trach-mastoid 
Coniplexus 

to  ist  Cerv.  N. 
Skin  of  occiput. 
Auricular. 


Ext.  Branch' 
supplying 

Post. 

Div. 

) Bit.  Br.  or 
j Great  Occip.  ■ 


2d 

Cervical 
Nerve  ' 


I Ant.  . 

r IV. 


Br.  to  Spinal  accessory. 
Fil.  to  Sterno-niastoid  M. 
Ase.  Br.  to  ist  Cerv.  N. 
Desc.  Br.  to  3d  Cerv.  N. 
B'il.  to  Communicans  Hyp 
Occipitalis  Minor  N. 


Splenius 
Cerv.  ascend. 
Trans,  colli 
Trach-niast. 

Integumentof 

occiput. 


- 

. F.xt.  Br. ' 
su[>plies 

Posi . 

f 3d  1 
< Cervical  > 

Ant. 

1 Bit.  Br. 

Div. 

^ Nerve.  J 

' Div.  ' 

‘ to  supply 

A seen. 
Br. 


Descen. 

Br. 


■ Auric.  Magnus  N. 

Super/.  Cervical  N. 

I Br.  to  2d  Cerv.  N. 

[ Br.  to  Spinal-ac. 

' Fil.  to  4th  Nerve. 
FiLio  Lev.  ang.  scap. 
■ Supra-clavicular. 

Fil.\.o  Com.  Hypogl. 
^ Fil.  to  Phrenic  N. 


Muscles  of  the  Back. 


f Post. 
I Div. 


{ 


4th  Cervical 
Nerve. 


} 


Ant. 

Div. 


' F'il.  to  3d  Cerv.  N. 

Fil.  to  5th  Cerv.  N. 

' Fil.  to  Phrenic  N. 
Fil.io  Scalenus  medius. 
Fil.  to  Supra-clavic.  N. 


Anterior 

Divisions 

of 

ist  Cerv.  N. 
2d  Cerv.  N. 
3d  Cerv.  N. 
4th  Cerv.  N. 


Cervical 

Plexus. 


Superficial 


Deep  Brs. 


Occipitalis  Minor,  to  head. 

/•Facial. 

Auricularis  Magnus  < Auricular. 

f Mastoid. 

Superficialis  Colli,  has  2 branches. 
Supra-clavicular , has  3 branches. 

A Vagus. 

Communicating  to  k Hypoglossus. 

t Sympathetic. 

Afuscular,io  a.ni.  rectus  and  rect.  later. 
Communicans  Hypoglossi  N.  2. 
Phrenic  Nerve,  to  the  diaphragm. 
Muscular  4,  to  Sterno-mastoid,  etc. 
Communicating , to  Spinal  accessory. 


The  Cervical  Plexus 


Acromiat 


I Scalenus  Medius  and 
iLevator  anguli  Scapulae 


MuscI 


es. 


IS  covered  by  the  Sterno-Cleido- Mastoid  Muscle. 


0‘> 


F 

The  Si'iNAL  Nerves.  Plate  11 

Cervical  Plexus. 


15 
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THE  BRACHIAL  PLEXUS. 


Ant.  Div. 
5th 

Cervical 

Nerve. 

Ant.  Div. 
6th 

Cervical 

Nerve. 

Ant.  Div. 
7th 

Cervical 

Nerve. 

Ant.  Div. 
8th 

Cervical 

Nerve. 


Ant.  Div 

I St 

Dorsal 

Nerve. 


Outer 

Cord. 


Inner 

Cord. 


Brachial 

Plexus. 


Outer 
Cord.  ‘ 


’> 

c3 

U 

(U 

s: 

•i-t 

V 

> 

o 

< 


Post,  or  Long  Thoracic.,  the 
Ext.  Respiratory  N.  of  Bell 


Conwiunicating  Br.  to  phrenic  nerve. 

to 

Serrat. 
mag. 
r Supra-spinatus. 
Suprascapular , to  < Infra-spinatus. 

vShoulder-joint. 
Rhomboidei  (5, 6,Cerv. ) 
Subclavius  (5,  6,  Cerv.) 
Scaleni  (6,  7,  Cerv.) 
Long,  colli  (6,  7,  Cerv.) 
Lev.ang.scap.f5,  Cerv.) 


^Muscular,  to 


'o 

'> 

k! 

U 


'a; 


Posterior 

Cord. 


Br.  to  Post.  Cord  of  Brachial  Plexus. 
E.xternal  Ant.  Thoracic,  to  Pect.  major. 

f Muscular. 
Musculo-cutaneous.  I Anterior. 

(No.  2.)  Posterior. 

Articular. 

Median  Nerve  (outer  head)  (No.  3). 

' ist  Subscapular , to  Subscap.  M. 

2d  Subscapular,  to  Lat.  dorsi 
jd  Scapular,  to  Teres  major. 
Circumflex,  to  Deltoid  and  skin. 

Muscular. 

Musctilo-spiral  . Cutaneous. 

(No.  6).  I Radial. 

t Post.  Interosseous. 


Muscular , to 


^Scaleni  (8,  Cerv.) 

4 Long,  colli  (8,  Cerv.) 
V Above  Clavicle. 
Br.  to  Post.  Cord  of  Brachial  Plexus. 
Inner  Int.Ant.  TVioracfc,  to  Pectoral  muscles. 

Cord.  1 Internal  Cutaneous  (No.  8). 

Lesser  Int.  Cutan.  {N.  of  VVrtsberg). 
Median  Nerve  (inner  head)  (No.  3). 
Ulnar  Nerve  (No.  10). 

Note— Nos.  /,  2,j,  etc.,  refer  to  the  next  two  Tables. 


Plate  12. 


The  Spinal  Nerves 

Brachial  Plexus 


Circumflex 


' Musculo-cuianeous 


Post.  dir. 


Ant  cutaneoies 


Filament  from 
fCerr. 


'fhree  <Suf -scapular A’erves. 
IrUernal  Ant.  Thoracic. 


2. 


J/hjc.  Ip  Phoml?oj<l. 


vn 


wi 


ua  ri^.  ofSymp. 


Intercostal  Ferve 


Potler.del 


Mediarr 

^ JfuscalospinaZ 
Ulnar 

Internal  - cu  tan  eons 
lesser  Internal-cutaneous 


The  Brachial  Plexus  15 
in  the  Neck  and  the  Axilla, 
lyin^g  between  the  Anterior 
and  Middle  Scaleni  muscles 

at  first- then  below  theSub- 
clavius  and  upon  the 
serration  of  theSerratus 
Magnus  and  Subscapularis. 
It  IS  on  both  sides  of. and 
behind  the  Axillary  Artery 
in  its  2"^  Portion,  external 
thereto  in  its  P-  Portion. 
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Outer  Cord  of  the  Brachial  Plexus. 
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NERVES  OF  THE  UPPER  EXTREMITY. 

Terminal  Branches  of  the  Brachial  Plexus. 


(i)  External  Anterior  Thoracic,  to  Pectoralis  major  muscle. 


(2)  Musculo- 
cutaneous. 


(3)  Median,  from 
both  outer  and 
inner  cords. 


o 


T3 

G 

X 

01 

.G 


Muscular,  to 


Anterior  Br. 


I 


Posterior  Br. 


Coraco-brachialis. 

Biceps. 

Brachialis  anticus. 

Skin  of  forearm  (front). 
Skin  of  ball  of  thumb. 
Joins  Radial  Nerve. 

Skin  of  forearm  (back). 
Joins  Radial  Nerve. 
Joins  Ext.  Cutan.  Br.  of 
Musculo-spiral  N. 


Articular  Br.,  to  Elbow-joint. 


Muscular , to  . 


Anterior 

Interosseous. 

Palmar 

Cutaneous. 


C External  Br. 


Internal  Br. 


Pronator  radii  teres. 

Flex,  carpi  radialis. 

Palm,  longus. 

Flex.  subl.  digitorum. 

to  Flex.  long,  pollicis. 
to  Flex.  prof,  digit.  (Ext.  J^.) 
to  Pronat.  quadratus. 

Skin  of  palm. 

Skin  of  ball  of  thumb. 

to  Abduct,  pollicis. 
to  Opponens  pollicis. 
to  Flex.  brev.  pollicis. 

Digital,  to  thumb. 

Digital,  to  ist  finger. 

f Digital,  to  contiguous  sides  of 
1 index,  middle  and  ring  fin- 
■{  gers. 

I Filaments,  to  two  outer  Lum- 
L bricales. 


L-' 

o» 

“o 

a> 


Brachial  Plexus, 

Nerves  of  the  Upper  Extremi^ 


Inner  Cord  of  the  Brachial  Plexus.  I Posterior  Cord  of  the  Brachial  Plexus. 
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NERVES  OF  THE  UPPER  EXTREMITY.— Continued. 

(4)  Subscapular  3 


/ ist.  Upper ^ to  Subscapular  muscle. 
K 2d^  Long,  to  Latiss.  dorsi. 

^ jd,  Lower,  to  Teres  major. 


(5)  Circumflex 


Superior  Br.  . to 


Inferior  Br.  . to 


(6)  Musculo- 


Muscular. 


to 


Deltoid. 

Skin  of  shoulder. 

Teres  minor. 

Deltoid  (posteriorly). 
Skin  of  shoulder. 

Triceps,  Anconeus. 
Brach.  anticus. 

Supin.  longus. 
Extensor  carpi  long. 


Cutaneous,  to  skin  of  arm. 

(External  Br.  to  skin  of  thumb. 


Spiral.  ^ internal  Br. 

t f in 


to  ulnar  side  of  thumb  and  ad- 
jacent sides  of  2)4  fingers. 


to  all  muscles  on  back  of  forearm, 
Posterior  . except  Anconeus,  Sup.  long. 

Interosseous  and  Extensor  carpi  longior. 

Filaments  to  wrist-joints. 


(7)  Internal  Anterior  Thoracic,  to  both  Pectoral  muscles. 

(8)  Internal  Cutaneous  j to  skin  of  forearm,  inner  side. 

^Posterior  Br.  to  skin  of  forearm,  inner  side. 

(9)  Lesser  Internal  Cutaneous.  ( wanting,  Intercosto-humeral  tak- 

( N.  of  IVrisberg.)  ^ *ts  place,  to  post,  surface  of  lower 


f s 

rt 

OJ 

V. 

O 


(lo)  Ulnar  ^ 


('  Articular, 
Muscular, 


of  skin  of  arm. 

. to  Elbow-joint. 


. to 


f Flex.  carp,  ulnaris. 

I Flex.  prof.  dig.  (inner  K)- 


Cutaneous,  to  skin  of  front  wrist,  and  palm  of  hand. 
Dorsal  Cutaneous,  to  skin  of  back  wrist,  and  i)4  fingers. 


X 1 


Articular, 

Superfcial 

Palmar, 


Deep  Palmar, 


to  Wrist-joint. 

{ 


Palmaris  brevis, 
to  \ Skin  of  i)4  fingers. 


to  - 


Muscles  of  little  finger.  Interossei. 
2 inner  Lumbricales. 

Adduc.  pollicis. 

Flex.  brev.  poll,  (inner  head). 
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THE  DORSAL  NERVES. 


N.  B. — Read  from  the  Black  Types  outwards  to  left  and  rij^ht. 


Transv.  colli. 
Long^is.  dorsi. 
Trachelo-mast. 
Levat.  costar. 
Sacrolumbal. 
Accessorius. 

Semi-sp.  dorsi. 
Multif.  Spiuae. 
Skin  of  back. 


Ext.  Brs. ' 
— to 


Post. 

< 

Div.  I 


Int.  Brs. 
^ — to  - 


I 


Each 
6 Upper 
Dorsal 
Nerves. 


Muscular 


■ { 


Ant.  Div.  . 
Thoracic 
Intercostals 


Lateral 
Cutaneous. ' 


Anterior 
' Cutaneous. 


Same  as  above,  -j 
Skin  of  back.  | 


Ext.  Brs.  'i 


Same  as  above.  ^ 

No  br.  to  skin.  | ■ 


f Each 

Post.  J 6 Lower 
Dorsal 
Nerves. 


Div. 


Muscular. 


Ant.  Div. 
or 

Thoracico- 

abdominal 

Intercostals 


Lateral 
. Cutaneous. 


Anterior 

Cutaneous. 


Intercos. 

Tri.  Ster. 

Skin  of 
Chest, 
Breast, 
Side, 
Back. 

Skin  of 
Chest, 
Breast. 


Intercos. 
Abdom.  M 

Skin  of 
Abdomen, 
etc. 

Recti  M. 

Skin  of 
Abdomen. 


i2th  1 < Also  sends  a branch  to 

Dorsal,  j | the  Lumbo-sacral  Cord. 
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THE  LUMBAR  AND  SACRAL  NERVES. 


(Distribution  shown  on  thk 
An 

External  Branch, 


(/) 


sending  filaments 
to  the  Erector 
spinae  and 
Intertransversales 
muscles,  and  the 
skin  of  the  gluteal 
region,  posteriorly. 


An 

Internal  Branch, 
sending  filaments 
to  the  Multifid. 
spinse,  and  Inter- 
spinales,  and  the 
skin  over  spinal 
vertebrae. 


An 

External  Branch, 
forming  loop  on 
sacrum  and  great 
Sac-Sciat.  lig.  to 
supiily  skin  over 
glutei. 


An 

Internal  Branch, 
to  Multifidus  Spinae 
and  skin  of  the 
gluteal  region  ; the 
lower  nerve  to 
Extensor  Coccygis 
and  skin  over  the 
coccyx. 


Join  together  in 
loops  over  back 
of  sacrum, 
sending  fila- 
ments to  skin 
over  coccyx 
and  Extensor 
Coccygis. 


> 

u 

<v 

z 

0> 

(/i 

<u 


1st  Lumbar. 


u 

V 


c 

o 


Q 

o 


cn 

O 


H 


in 

cO 

X 

in 

D 


01 

c 

01 

in 

01 


01 

cl 

01 

0 
C 

_o 

in 

"> 

s 

Uc 

_o 

'n 

01 

in 

0 
CL, 

01 

H 


o ' 


2d  Lumbar. 


Ant. 

Div. 


TWO  NEXT  Tables.) 
Nos. 

I,  2,  3, 

Comm.  Br. 
to  2d  Lum. 

Nos. 

3,  4,  7, 

Comm.  Br. 
to  3d  Lum. 


3d  Lumbar. 


I Ant. 


Div. 


4th  Lumbar. 


- 5th  Lumbar. 


ist  Sacral. 


2d  Sacral.  J 

) Div. 


3d  Sacral. 


j Ajit 


Div.  1 


4th  Sacral.  J 

) Div, 


Part  of 
5,  6,  7, 
Comm.  Br. 
to  4th  Lum. 

Part  of 
5,  6,  7, 
Lumbo-\ 
Sacral 
Cord 

Joins  the 
Lumbo- 
sacral Cord 

Joins  the 
Lumbo- 
sacral Cord 
and 

2d  Sacral. 

Joins  with 
1st  Sacral. 

Joins  with 
2d  Sacral 
and  part 
[ of  the  4th. 

Br.  to 
Plexus, 
Vise.  Brs. 
Mus.  Brs. 
Fil.  to  5th. 


Lumbar  Plexus. 

Branches : 

(1)  Ilio-hypogastric. 

( 2 ) Ilio-ingu  inal. 

(3)  Genito-crural. 

(4)  Ext.  Cutaneous. 

(5)  Obturator. 

(6)  Accessory 

Obturator . 

(7)  Anterior  Crural. 


Sacral  Plexus. 

Branches : 

(1)  Slip.  Gluteal. 

(2)  Inf.  Gluteal. 

(3)  Muscular. 

(4)  Articular . 

(5)  Small  Sciatic. 

(6)  Pudic. 

(7)  Great  Sciatic. 


5th  Sacral. 


Coccygeal. 


Br.  to  skin  of  coccyx. 

Br.  to  Coccygeus  M. 

Br.  to  Cocc.  Nerve. 

A delicate  filament,  going 
to  skin  over  coccyx. 


Plate  14 


/2^.^J)orjaL 


^^Glutpa' 


Mwd^s 


THE  SPINAL  NERVES, 
lumbar  & Sacral  Plexuses 


mcroscUdicForamen/ 
(lo^er part) 


Jnt  Popudal 
PeroTieal 


o: 


The  Lumbar  Plexus  lies  in  the  Substance^  the  Psoas  Muscle 
Lies  upon  the  Pyritormis  Muscle  in  the  Pelvis 
and  IS  covered  by  the  Pelvic  Fascia, and  the 
Sciatic  and  Pudic  Arteries. 

Potter,  del. 


The  Sacral  Plexus 


2:^:5 


2.^4 
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DISTRIBUTION  OF  THE  BRANCHES 
From  the  7 Great  Trunks  of  the  LUMBAR  PLEXUS. 


(A  Continuation  of  the  Table  on  Page  232.) 


Ilio-hypogastric,  . . . 
from  1st  Lumbar. 

Ilio-inguinal, 

from  ist  Lumbar. 


Iliac,  to  skin  of  gluteal  region. 

Hypogastric,  to  skin  of  that  region. 
Conimmiicating  Hr.,  with  12th  dorsal  nerve. 

Branch,  to  ilio-hypogastric  nerve. 

to  Internal  Oblique  muscle. 

to  skin  of  upper  and  inner  thigh,  scrotum. 


Gp:nito-crural,  . . . . 
from  ist,  2nd  Lumbar. 

P'xTERNAL  Cutaneous, 
from  2nd,  3d  Lumbar. 


{ Genital,  to  Cremaster,  scrotum,  round  ligament. 
< Crural,  to  skin  of  upper  and  front  thigh. 

V Branch,  to  femoral  artery. 

r Ant.  Br.  to  skin  of  ant.  and  outer  thigh, 
t Post.  Br.  to  skin  of  post,  and  outer  thigh. 


Obturator,  . 
from  2d,  3d, 
4th  Lumbar. 


^ ^ t Articular  Bis.  to  hip-joint. 

J Muscular  Brs.  to  Adductors,  Gracilis  and  Pectineus. 

[ Anastomotic  Brs.  with  Int.  Cutan.  and  Int.  Saphenous. 

Post.  c Articular  Brs.  to  knee-joint. 

Br.  I Muscular  Brs.  to  Adduc.  mag.  and  Obturator  externus. 


Accessory  Obturator. 
from  3d,  4th  Lumbar. 


Muscular  Br.  to  Pectineus. 

Articular  Br.  to  hip-joint. 

Culaneous  Br.  to  skin  of  thigh  and  leg. 


1 


often  absent. 


r Muscular  Brs.  to  Iliacus  muscle.  abdomen. 

Arterial,  to  the  femoral  artery.  J 


Anterior 

Crural. 
from  2d,  3d, 
4th  Lumbar. 


Mid.  Cutaneous. 


Ant. 

\ Int.  Cutaneous. 


. Long  Saphenous. 


( to  Sartorius,  and  skin  of  ant.  thigh 
t as  low  as  the  knee. 

{pjxrt.  Br.  to  skin,  lateral  of  knee. 
Post.  Br.  to  skin  of  inner  thigh  and 
leg. 

/ to  skin  of  knee  and  of  front  and 
inner  leg  and  foot. 


Post  f I*liiscular  Brs.  to  the  4 parts  of  the  Quadriceps  Extensor 
I Div.  1 muscle. 

, I HrAcw/rtr  2,  to  capsules  of  knee- and  hip-joints. 


The  Lumbar  Plexus  lies  in  the  substance  of  the  Psoas  muscle,  in  front  of  the  trans- 
verse processes  of  the  lumbar  vertebrae. 


The  Spinal  Nerves. 


Plate  15 


■^Q'Ul  nj 


Potter  del. 


2p,r> 
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DISTRIBUTION  OF  THE  BRANCHES  OF  THE  SACRAL  PLEXUS. 
[Continuation  of  Table  on  Page  232.] 


Superior  Gluteal,  • ■ J ( 

from  Lumbo-sacral  cord.  ’ | 


Sup.  Br.  to  the  Gluteus  medius  muscle. 

to  the  Gluteus  medius  and  minimus, 
to  the  Tensor  vaginae  femoris. 


Inferior  Gluteal,  . to  the  Gluteus  maximus  muscle. 


Muscular  Branches,  to 


f Pyriformis,  Obturator  internus,  the  two  Gemelli,  and  the 
I Quadratus  femoris  muscles. 


Articular  Branches,  to  the  hip-joint. 

Gluteal  Cutaneous,  to  skin  over  Gluteus  maximus. 


Small  Sciatic, 
from  2d,  3d  Sac- 
ral. 


Perforating 

Cutanp:ous, 
from  2d,  3d  Sac- 
ral. 


Perineal  Cutaneous,  j ^^igh. 

t Inf.  Pudendal,  skin  of  scrotum. 


Femoral  Cutaneous,  { popliteal  space,  and 

f upper  part  of  the  leg. 

to  skin  covering  loNver  part  of  Gluteus  maximus  muscle : passes 
through  the  sacro-sciatic  ligament. 


T r ■ TT  7 • j 7 f to  Sphincter  ani  muscle 

Inferior  Hemorrhoidal,  s ^ 

t to  skin  of  anal  region. 

Superficial  Perineal, 


Punic,  . . 
from  3d, 
Sacral. 


4th 


Perineal,  ■' 


to  Skin  of  anus,  scrotum, 
penis  and  labia,  and  the 
t-  Sphincter  ani  muscle. 

Muscular,  to  perineal  muscles,  and  corpus  spongio- 
sum of  penis. 


Great  Sciatic, 
from  lumbo- 
sacral cord,  4 
upper  sacral. 


Dorsal  of  Penis,  j Sl<in  of  dorsum  of  penis. 

t Br.  to  Corpora  cavernosa. 

Articular,  . . to  the  hip-joint. 

Muscular,  to  ( Adductus  magnus,  Biceps. 

1 Semi-membranosus,  Semi-tendmosus. 

External  Popliteal  ox  Peroneal.  \iormma.\  branches. 

J {See  next  page.) 


Internal  Popliteal  Nerve. 

The  Sacral  Plexus  lies  in  the  pelvis  upon  the  Pyriformis  muscle,  and  is  covered  by 
the  Pelvic  fascia,  and  the  Sciatic  and  Pudic  arteries. 
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Internal 

Popliteal 

Nerve. 


Continues 
as  the — 
Posterior 
Tibial. 


External 

Popliteal 

or 

Peroneal 

Nerve. 


NERVES  OF  THE  LEG  AND  FOOT. 

[Terminal  Branches  of  the  Great  Sciatic  Nerve.] 

' Articular  3,  to  knee-joint. 

Muscular,  to  Gastrocnemius,  Plantaris,  Soleus,  and  Popliteus. 

Communicans  Tibialis,  to  form  the  Ext.  Saphenous  nerve. 

^formed  by  a filament  from  each  of  the 
- External  ox  Short  Saphenous,  X Popliteal  nerves,  to  skin  of  outer 

side  of  the  foot  and  little  toe. 


Muscular  to  -[  lo^iSus  pollicis.  P'lexor  longus  digitorum. 

t Tibialis  posticus.  Soleus. 

Calcaneo-Plantar , to  skin  of  heel  and  sole  of  the  foot. 

Articular,  to  the  ankle-joint. 


Internal 

Plantar. 


External 

Plantar. 


Digital,  to  skin,  jPA  inner  toes. 

Muscular,  to  flexors,  etc. 

Articular , to  tarsal  joints. 

Cutaneous,  to  sole  of  foot. 

Muscular,  to  Flexor  accessorius. 

c io  1%  outer  toes. 

Superficial,  < Flexor  brevis  min.  digiti. 

t 4th  Interosseous, 
f 3d  and  4th  Lumbricales. 

I-  rest  of  Interossei. 


Deep  Br.  to  the 


r Articular  3,  distributed  to  the  knee-joint. 

Cutaneous  2,  to  skin  of  leg,  exteriorly  and  posteriorly. 
Coniniutiicans  Peronei,  to  form  the  Ext.  Saphenous  nerve. 


^ Muscular ,\o 


A nterior 

Tibial. 


External  Br. 


f front  muscles  of  leg. 
t Peroneus  tertius. 

f Extensor  brevis  digitorum. 
^ Tarsal  articulations. 


Internal  Br.  to  skin  of  sides  of  great  and  2nd  toes. 


Musculo- 

cutaneous. 


External  Br. 


Internal  Br. 


Peroneus  longus  and  brevis  muscles 
Skin,  outer  side  of  foot  and  ankle. 
Skin,contig.  sides, 3d, 4th, 5th  toes. 

Skin,  inner  side  of  foot  and  ankle. 
Skin,  contig.  sides,  2d  and  3d  toes 
and  inner  side  of  great  toe. 
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Begins 
in  the- 


THE  SYMPATHETIC  SYSTEM. 

Ganglion  f on  the  Anterior  Communicating  artery,  at  the  base  of 
of  Ribes.  t the  brain. 


External 
Branches 
to  join  the 
ist,  2(1, 
3(1,  4th, 
Cervical 
Nerves. 


Ext.Brs.  to 
5th  and  6lh 
Cerv.  N. 


Superior 

Cervical 

Ganglion. 


Middle 

Cervical 

Ganglion. 


Sup. 

Brs. 


Some  to  Pneumogastric,  Glossopharyngeal, 
and  Hypoglossal  Nerves. 

c Ext.  Br.  forms  Carotid  Plexus. 
Ascend.  Br.X  Int.  Br.  forms  Cavernous  Plex. 

V along  Int.  Carotid  Artery. 
Anterior  Branches.,  to  Plexus  on  Ext.  Carotid  Artery. 
I"  Pharyngeal,  to  Pharyngeal  Plexus. 

Superior  Cardiac  Nerve,  to  Cardiac  Plexus  ; 
j goes  to  Deep  PI.  on  right  side,  to  Superficial 
PI.  on  left  side  of  body. 


Int. 

Brs. 


Int. 

Brs. 


Eilaments  Ciowg  Inf.  Thyroid  Art.  to  Thyroid 
body  and  Larynx. 

Mid.  Cardiac  Nerve,  to  Deep  Cardiac  Plexus. 


Ext.Brs.  to 
7th  and  8th 
Cerv.  N. 


Inferior 

Cervical 

Ganglion. 


Int. 

Brs. 


{ 


Eilaments  along  Vertebral  Art.  to  cranium. 
Inf.  Cardiac  Nerve,  to  Deep  Cardiac  Plexus. 


Ext.Brs.  to 
12  Dorsal  N. 


12 

Thoracic 

Ganglia. 


Int. 

Brs. 


Upper  5 or  6 to  Aorta  and  Vertebral  column. 
3(1  and  4th  to  Post.  Pulmonary  Plexus. 

Lower  6 form  the  3 Splanchnic  Nerves,  thus  — 
6-10,  Great  Splanchnic, Vo  Semi-lunar  Gang. 
10,  II,  Lesser  Spianchyiic,  to  Coeliac  Plexus. 
12,  Smaller  Splanchnic,  to  Renal  and 
Solar  Plexuses. 


Ext.Brs.  to 
Lumbar  N. 


Ext.Brs.  to 
Sacral  N. 

Ends  in 
the— 


Lumbar 

Ganglia. 

4 or  5 
Sacral 
Ganglia. 

Coccygeal 
G.,  or 
Ganglion 
Impar. 


Int. 

Brs. 


Int. 

Brs. 


{ 


Some  to  Aortic  Plexus. 

Some  to  Hypogastric  Plexus. 


f to  Pelvic  Plexus. 

to  Plexus  on  Middle  Sacral  Artery. 


In  which  ends  the  double  chain  of  gangliated  cords 
enumerated  above,  and  called  The  Sympathetic 
Nerve. 


[For  the  various  connected  Ganglia,  etc.,  see  ante,  pages  197  to  200.] 


/c»  G.qfffoot  ofPncumc^_ 
to  Petrous  G.cf 
Glosso  -phetf: 

yt~o7n  P^Cervica 

C3  / 2^|i 


The  Sympathetic 
System  of  Nerves. 

i^anplion pfRibes 
Carotid  Piexus  , 
toSt^W. 

tod-fbN. 


Plate  16. 


fSy 


~y 


Indian  toS.POangticn 


to  G o/ Pncumppastric 
^ to  Nypi^lossal  N. 

to  br.  i^fxt.  Carotid  A . 

\^jto  PharyT^cai  P. 
to  [ri/  JT^roid  A. 

•ndiac  br/r.Pnciimoqastric  p= 
ltd  Rec.  Laiynpfeal  Nerves  A.= 

\p.ofWnsbc7pf 

Cardiac  Plexus 


G;=GANGLION 
'=  PLEXUS  . 

artery. 


CXU3 


‘.IC 

rstro  duodenal 


\iyioric 


I.Sup.HcTnorrhoCdal  P. 
2.  Spermatic  Ptejuxs 


c or InJ:  ffypopr centric  Plexus 


/rom  Coa^eal 


Ganpliori Impar.  V Pouer  del,. 
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ORGANS  OF  SPECIAL  SENSE. 

The  Special  Senses  are  those  of  touch,  taste,  smell,  sight  and  hearing. 
The  Skin  is  the  principal  seat  of  the  sense  of  touch,  the  Tongue  is  the  organ 
of  taste,  the  Nose  is  the  peripheral  organ  of  smell,  the  Eye  of  sight  and  the 
Ear  of  hearing. 


THE  SKIN  AND  ITS  APPENDAGES. 

The  Skin  consists  of — the  Epidermis  or  Cuticle,  the  scarf-skin,  com- 
posed of  3 superficial  and  2 deep  layers;  and  the  Derma,  Corium,  or 

Cutis  Yera,  the  true  skin,  composed 
of  a papillary  layer  above  and  a ret- 
icular layer  below. 

The  Epidermis,  Cuticle  or  Scarf- 
skin,  is  an  unorganized  epithelial 
structure,  having  neither  vessels  nor 
nerv^es.  Its  constituent  epithelial  cells 
are  agglutinated  together  in  a lami- 
nated arrangement,  are  flat  and  dry 
on  the  surface,  round  and  softer  in 
the  central  portion,  columnar  and 
softest  in  the  deepest  layers.  They 
are  arranged  in  the  following  layers, 
from  above  downward,  viz. — 

Stratum  Corneum  (i), — horny  epi- 
thelial cells,  without  nuclei. 
Stratum  Lucidum, — closely  packed, 
scaly  cells. 

Stratum  Granulosum, — flat,  spindle- 
shaped  cells,  containing  granules 
of  eleidin,  an  intermediate  sub- 
stance in  the  formation  of  horn. 
Rete  Mucosujn  or  Stratum  Malpig- 
hii  (2), — contains  pigment  cells. 
Basilar  Layer  or  Stratum  Germina- 
tivum, — composed  of  columnar 
epithelial  cells  placed  perpendicularly  on  the  surface  of  the  derma,  and 
separated  from  the  papillas  by  a homogeneous  basement  membrane. 

The  Derma,  Corium  or  Cutis  Vera  (4),  the  true  skin,  is  a highly  organized, 
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tough  yet  elastic  tissue,  and  serves  to  protect  the  parts  beneath,  to  perform 
the  functions  of  excretion  and  absorj)tion,  and  as  the  chief  seat  of  the  sense 
of  touch.  It  consists  of  felted  connective  tissue,  elastic  fibres,  blood-vessels, 
lymphatics,  and  nerves;  also  unstriped  muscular  fibres  in  various  situations. 
It  is  formed  in  two  layers,  as  follows : — 

Papillary  Layer  (3), — situated  next  to  the  epidermis,  is  covered  with 
minute  conical  elevations  (papillae),  inch  high,  inch  in  diam- 
eter at  their  base,  very  numerous  and  arranged  in  parallel  curved  lines 
wherever  sensibility  is  greatest.  Each  papiilla  contains  a ca[ullary  loop 
or  plexus,  the  termination  of  one  or  more  sensory  nerves, — and  in 
highly  sensitive  parts,  an  oval-shaped  body,  the  Tactile  Corpuscle,  a 
special  sensory  nerve  ending. 

Reticular  Layer, — the  deep  layer,  is  composed  chiefly  of  interlacing  bun- 
dles of  white  fibrous  tissue,  in  which  are  mingled  some  yellow  elastic 
fibres;  also  plain  muscular  fibres  wherever  hairs  are  found,  and  lym- 
phatic vessels,  blood-vessels,  and  nerves  in  plexiform  arrangement. 
Below  this  the  elements  of  the  skin  become  blended  with  the  sub- 
cutaneous areolar  tissue  (5),  which  contains  fat,  except  in  a few  situa- 
tions. 

Mucous  Membrane  is  a soft,  velvety  structure,  analogous  to  the  skin, 
and  found  as  the  lining  of  the  gastro-intestinal,  pulmonary  and  genito- 
urinary tracts.  It  is  composed  of — Epithelium  of  various  forms,  in- 
cluding the  squamous,  columnar,  and  ciliated,  often  arranged  in  several 
layers;  and  Coriiim,  analogous  to  the  derma  of  the  skin,  consists  of  con- 
nective tissue,  blood-vessels,  lymphatics,  nerves,  and  unstriped  musefe  cells; 
and  is  separated  from  the  epithelium  by  a transparent  basement  membrane. 
The  mucous  membrane  has  numerous  glands  embedded  in  it,  which  secrete 
mucus  to  cover  the  surface  for  its  protection  from  foreign  substances.  Pro- 
jecting from  it  in  certain  parts  are  villi  and  papillce,  processes  which  are 
analogous  to  the  papillae  of  the  skin. 

Structures  lying  in  the  Skin  and  directly  beneath  it,  include  the  follow- 
ing, viz.— 

Sensitive  Papillce,  containing  Tactile  Corpuscles  in  very  sensitive  parts, — 
in  the  papillary  layer  of  the  derma. 

Hair  Follicles, — in  the  reticular  layer  of  the  derma,  perforating  the  derma 
and  the  epidermis:  sometimes  extending  into  the  subcutaneous  tissue. 

Sebaceous  Glands  (6), — in  the  reticular  layer  of  the  derma;  their  ducts 
(8,  9)  opening  usually  into  the  hair-follicles,  but  occasionally  on  the 
surface  of  the  epidermis. 

Sudoriferous  or  Sweat  Glands, — usually  in  the  subcutaneous  areolar 
16 
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tissue;  their  ducts  perforating  the  derma  and  epidermis,  to  open  on 
the  surface  of  the  latter. 

Fat  Cells,- — in  the  subcutaneous  areolar  tissue. 

Organs  of  Touch  are  the  various  sensory 
nerve-endings  in  the  skin  or  its  vicinity  and  in 
mucous  membranes.  They  include  minute,  primi- 
tive fibrillce  or  networks  thereof,  and  certain  spe- 
cial terminal  organs,  as  follows: — 

End-hulbs  of  Krause, — minute  bodies,  inch 

in  diameter,  consisting  of  a capsule  surround- 
ing a soft  core,  in  which  the  axis-cylinder 
of  the  nerve  terminates,  in  a bulbous  expan- 
sion or  in  a coiled  plexiform  mass.  They 
are  found  chiefly  in  mucous  membranes,  the 
genital  organs,  and  the  synovial  membranes 
of  the  finger-joints. 

Tactile  Corpuscles, — are  oval  bodies,  3-^^  inch 
long,  formed  of  connective  tissue,  and  con- 
sisting of  a capsule  and  imperfect  septa,  which  penetrate  the  interior. 
The  axis-cylinders  of  the  nerve  fibres  (N)  terminate  within  the 
corpuscle  in  a globular  enlargement.  They  are  found  in  papillae  of 
the  derma  of  the  hand,  foot,  forearm,  lips, 
nipple,  etc.  Other  tactile  corpuscles,  in 
the  papillae  of  parts  devoid  of  hair,  consist 
of  a capsule,  containing  two  or  more  gran- 
ular cells,  between  which  the  nerve-fibre  is 
supposed  to  terminate. 

Pacinian  Corpuscles, — are  composed  of  lam- 
ellae (r/),  consisting  of  connective  tissue  fibres, 
arranged  concentrically  around  a central 
clear  space  (w),  in  which  the  nerve-fibre  (h) 
terminates  at  the  distal  extremity  in  a 
rounded  end  (o),  which  is  often  bifid  or  even 
trifid.  They  are  found  chiefly  on  the  nerves 
of  the  palm  of  the  hand  and  the  sole  of  the 
foot,  the  ends  of  the  fingers,  and  the  genital 
organs,  lying  in  the  subcutaneous  tissue. 


Fig.  82. 


Appendages  of  the  Skin. 

The  Nails  are  curved,  horny  structures,  a modification  of  th«»  epidermis, 
molded  upon  the  derma  at  the  dorsal  surface  of  the  terminal  phalanges 
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of  the  fingers  and  toes.  Each  nail  is  convex  on  its  outward  surface,  and 
is  embedded  by  its  Root  into  a fold  of  the  skin.  Its — 

Matrix, — is  that  portion  of  the  derma  directly  beneath  the  nail.  It  is 
covered  with  highly  vascular  papillai.  The — 

Lunula, — is  a white  crescentic  portion  of  the  nail  nearest  to  its  root,  pro- 
duced by  the  diminution  in  number  and  size  of  the  papillae  beneath. 

The  Hairs  are  also  a modified  form  of  the  epidermis,  found  over  nearly 
the  whole  surface  of  the  body,  much  varied  in  size  and  color.  Each  hair 
consists  of  a Root  and  a Shaft.  The — 

Root, — is  lodged  in  an  involution  of  the  ejiidermis  called  the  Hair -follicle, 
which  sometimes  extends  into  the  subcutaneous  cellular  tissue.  The 
root  rests  on  a vascular  papilla,  at  the  bottom  or  Bulh  of  the  follicle- 
which  supplies  it  with  material  for  its  growth. 

Shaft, — is  the  projecting  portion  of  the  hair.  It  consists  of  a medulla  in 
the  centre,  next  a fibrous  jiortion,  externally  a cortex  of  thin,  flat 
scales.  The  finest  hairs  have  no  medulla. 

Point, — consists  of  the  fibrous  portion  and  the  cortex,  the  medulla  being 
wanting. 

Sebaceous  Glands  are  small,  glandular  bodies  situated  in  the  corium 
over  most  of  the  body,  but  not  in  that  of  the  palmar  surface  of  the  hands 
nor  on  the  plantar  surface  of  the  feet.  Each  gland  consists  of  a single 
sacculated  duct,  usually  opening  into  a hair  follicle,  but  sometimes  ending 
on  the  surface  of  the  epidermis.  They  are  most  abundant  in  the  scalp, 
the  face,  around  the  anus,  and  the  apertures  of  the  nose,  mouth  and  external 
ear.  The  largest  are  the — • 

Meibomian  Glands, — situated  in  the  eyelids. 

Sudoriferous  or  Sweat  Glands  consist  each  of  a single  convoluted  tube, 
situated  usually  in  the  subcutaneous  cellular  tissue,  and  opening  on  the 
surface  of  the  integument  by  a spiral  duct  which  pierces  the  derma  and  the 
epidermis.  The  duct  has  two  coats,  an  external  fibro-cellular,  which  is  con- 
tinuous with  the  corium,  and  an  epithelial  lining,  continuous  with  the 
epidermis.  These  glands  are  estimated  as  varying,  in  different  parts  of  the 
integument,  from  417  to  2800  to  the  square  inch,  giving  for  the  whole  body 
a total  number  of  nearly  two  millions  and  a half,  representing  an  evaporating 
surface  of  about  8 square  inches.  They  are  most  numerous  on  the  palm 
of  the  hand. 


THE  TONGUE. 

The  Tongue  is  the  organ  of  taste.  It  consists  of  its  intrinsic  muscles 
(see  below),  is  covered  with  mucous  membrane,  and  is  supplied  with  blood- 
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vessels,  lymphatics  and  nerves.  Its  base  is  connected  with  the  hyoid  bone 
by  the  hyo-glossi  and  genio-hyo-glossi  muscles  and  the  hyo-glossal  mem- 
brane; with  the  epiglottis,  by  the  3 glosso-epiglottic  folds  of  mucous  mem- 
brane; with  the  soft  palate,  by  the  anterior  pillars  of  the  fauces;  and  with 
the  pharynx,  by  the  superior  constrictor  muscles  and  the  mucous  membrane. 
Its  tip,  thin  and  narrow,  is  free  in  the  mouth,  and  rests  when  quiet  against 
the  lower  incisor  teeth.  Its  under  surface  is  connected  with  the  lower  jaw 
by  the  genio-hyo-glossi  muscles.  Its  mucous  covering  is  reflected  laterally 
on  the  inner  surface  of  the  gums,  forming  in  front  the  frcenuni  lingua,  a 
vertical  fold  below  the  tip.  The  tongue  presents  the — 

Raphe, — a vertical,  fibrous  septum,  in  the  median  line,  dividing  the 
tongue  into  two  symmetrical  halves,  and  terminating  behind  in  a de- 
pression, the  foramen  ccecum,  about  an  inch  from  the  base  of  the  organ. 

PapillcB  Maximce  (i)  (circumvallate), — 8 to 
12  in  number,  in  two  rows  on  the  dorsum 
of  the  tongue,  the  rows  forming  a V and 
meeting  in  front  of  the  foramen  caecum. 
Papilke  Media  (2)  (fungiform), — scattered 
irregularly  over  the  dorsum,  chiefly  at  its 
sides  and  apex. 

Papilke  Minima  (filiform), — cover  the  ante- 
rior two-thirds  of  the  dorsum  and  have 
numerous  filiform  processes  or  secondary 
papillae  projecting  from  their  apices. 
Papilla  Simplices, — similar  to  those  of  the 
skin,  cover  the  whole  organ,  as  well  as 
the  larger  papillae. 

Taste-buds, — flask-shaped  bodies,  found  in 
the  epidermis  of  the  circumvallate  papillae, 
and  in  some  of  the  fungiform  (described 
below) . 

Mucous  Gla^ids, — found  especially  at  the  back 
of  the  tongue,  but  are  also  present  at  the 
apex  and  sides. 

Glands  of  Blandin  or  TV mucous  glands,  one  on  either  side  of  the 
fraenum,  having  4 to  6 ducts  which  open  on  the  under  surface  of  the 


apex. 

Racemose  Serous  Glands, — at  the  back  of  the  tongue,  their  ducts  opening 
into  the  fossae  of  the  circumvallate  papillae. 

Hyo-glossal  Membrane,— 2i  strong,  fibrous  lamina,  connecting  the  under 
surface  of  the  base  of  the  tongue  to  the  body  of  the  hyoid  bone. 
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Extrinsic  Muscles  of  the  Tongue, — are  the  stylo-,  hyo-,  chondro-,  genio- 
hyo-,  palato-glossi  muscles,  and  part  of  the  superior  constrictors  of  the 
pharynx  (pharyngeo-glossi).  These  have  been  described  on  page  82. 
Intrinsic  Muscles  of  the  Tongue, — are  the  various  fibres  of  the  lingualis 
muscle, — superior,  inferior,  transverse  and  vertical.  (See  page  82.) 

Taste-buds  are  flask-shaped  bodies,  situated  in  the  epidermis  {e)  of  the 
circumvallate  and  some  of  the  fungiform  papillae;  also  found  at  the  sides  of 
the  base  of  the  tongue,  on  the  epiglottis  and  the  soft 
palate.  Each  bud  has  a broad  base,  which  rests  on 
the  corium,  and  a neck  opening  on  the  mucous 
surface  by  an  orifice,  the  gustatory  pore  (o).  The 
buds  are  formed  by  supporting  cells,  mostly  ar- 
ranged like  the  staves  of  a cask;  and  spindle- 
shaped,  nucleated  gustatory  cells  in  the  central 
portion,  each  terminating  at  the  gustatory  pore  in 
a fine  filament,  the  gustatory  hair.  Terminal 
nerve-fibrils  ramify  between  the  gustatory  cells, 
and  others  are  found  between  the  cortical  cells. 

Vessels  of  the  Tongue.  The  Arteries  are 
derived  from  the  lingual,  facial,  and  ascending 
pharyngeal  branches  of  the  external  carotid.  The 
Veins  open  into  the  internal  jugular.  The  Lymphatics  pass  to  one  or  two 
small  glands  on  the  hyo-glossus  muscle,  and  thence  to  the  deep  glands  of 
the  neck. 

Nerves  of  the  Tongue  are  as  follows;  the — 

Lingual  Branch  of  the  $th, — to  the  papillae  of  the  fore  part  and  sides  of  the 
tongue,  endowing  the  anterior  two-thirds  of  the  organ  with  ordinary 
- sensibility. 

Chorda  Tympani  Branch  of  the  ^th, — runs  in  the  sheath  of  the  lingual  and 
is  distributed  to  the  same  region,  being  the  nerve  of  taste  for  the  anterior 
two-thirds  of  the  tongue. 

Lingual  Branches  of  the  gth  or  Glosso-pharyngeal, — to  the  mucous  membrane 
of  the  base  and  sides  and  the  circumvallate  papilkx,  being  the  nerves  of 
taste  and  ordinary  sensation  for  the  posterior  third  of  the  tongue. 
Hypo-glossal  or  12th  Nerve, — the  motor  nerve  of  the  tongue,  distributed 
to  the  intr  nsic  and  extrinsic  muscles. 

Superior  Laryngeal  Branch  of  the  10th  or  Pneumogastric, — sends  a few 
filaments  to  the  root  of  the  tongue. 

Sympathetic  Filaments, — from  the  nervi  molles  on  the  lingual  and  other 
arteries  supplying  the  organ. 


24G 


HUMAN  ANATOMY. 


Special  Nerves  of  Taste  in  the  Tongue,  are  the — 

Chorda  Tympani  Branch  oj  the  Facial, — -for  its  anterior  two-thirds;  perceiv- 
ing saline,  acid  and  styptic  qualities  (Flint). 

Lingual  Branches  of  the  Glosso-pharyngeal, — for  its  posterior  third;  appre- 
ciating alkaline,  metallic,  sweet  and  bitter  tastes  (Flint). 

Sapolini’s  view  of  the  Chorda  Tympani  Nerve.  From  repeated  dis- 
sections, Dr.  Sapolini,  of  Milan,  believes  the  chorda  tympani  to  be  a separate 
cranial  nerve,  a continuation  of  the  pars  intermedia  of  Wrisberg,  which 
has  its  deep  origin  in  the  upper  end  of  the  nucleus  of  the  glosso-pharyngeal 
nerve  in  the  floor  of  the  4th  ventricle,  joins  the  facial  in  the  internal  auditory 
meatus,  and  terminates  in  a dense  plexus  with  the  lingual  branch  of  the 
5th  in  the  muscular  substance  of  the  tongue.  He  further  concludes  that 
the  chorda  tympani  is  the  nerve  governing  the  movements  of  the  tongue 
in  speech,  and  that  the  nerves  of  taste  are  the  Lingual  Branches  of  the 
5th  and  9th  nerves. 


THE  NOSE. 

The  Nose  is  the  peripheral  organ  of  smell,  and  consists  of  the  outer  nose 
and  the  nasal  fossae.  The  Outer  Nose  projects  from  the  centre  of  the 
face,  and  is  composed  of  a framework  of  bones  and  cartilages,  covered  by 
skin,  lined  by  mucous  membrane,  and  supplied  with  vessels  and  nerves. 
At  its  base  it  presents  two  elliptical  orifices,  the  nostrils  or  anterior  nares, 
separated  by  a septum,  the  columna,  and  guarded  at  their  margins  by 
numerous  stiff  hairs,  the  vihrissce.  The — 

Bony  Framework, — is  formed  by  the  nasal  bones  and  the  nasal  processes 
of  the  superior  maxillary;  (see  page  31). 

Cartilages  are  5, — two  upper  lateral,  two  lower  lateral,  and  the  cartilage 
of  the  septum,  connected  together  and  to  the  bones  by  a tough,  fibrous 
membrane,  which  permits  of  free  movement  between  them. 

Septum  Nariiim,  the  nasal  septum,— is  formed  anteriorly  by  the  cartilage 
of  the  septum,  posteriorly  by  the  perpendicular  plate  of  the  ethmoid 
bone  above  and  the  vomer  below. 

The  Nasal  Fossae  are  two  irregular  cavities  in  the  middle  of  the  face, 
separated  by  the  septum  narium,  opening  in  front  by  the  anterior  nares, 
behind  by  the  posterior  nares  into  the  naso-pharynx.  Their  osteological 
description  has  been  given  on  page  41.  Each  fossa  is  divided  into  an  olfac- 
tory portion,  containing  the  upper  part  of  the  septum  and  the  superior  turbi- 
nated bone,  and  a respiratory  portion,  comprising  the  rest  of  the  fossa.  It 
is  further  divided,  from  above  downward,  into  the  superior,  middle  and 
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Fig.  85. 
1 


inferior  meatuses  of  the  nose,  which  are  separated  from  each  other  by  the 
middle  (2)  and  inferior  turbinated  bones.  Each  fossa  presents  the 

Vestibule  (9), — a slight  dilatation  inside  the  aperture  of  the  nostril,  ex- 
tending as  a small  pouch,  the  ventricle,  toward  the  point  of  the  nose. 

S pheno-ethmoidal  Recess, — on  the  outer  wall,  above  the  sujierior  turbinated 
bone,  into  which  the  sphenoidal  sinus  (4)  opens. 

Bulla  Ethmoidal  is, — an  elevation  on  the  outer  wall  of  the  middle  meatus, 
on  or  above  which 
are  the  orifices  of 
the  middle  eth- 
moidal cells. 

Hiatus  Semilunaris, 

— a narrow  groove 
in  the  outer  wall,  in 
front  of  the  bulla 
ethmoidalis,  into 
which  open  the 
anterior  ethmoidal 
cells  and  the  an- 
trum of  High- 
more  (i). 

Infundibulum  (3), — 
the  superior  pro- 
longation of  the  2Q  22  12 

middle  meatus, 

■ leading  into  the  frontal  sinus:  (see  page  21). 

Atrium  (5), — a depressed  area  above  the  vestibule,  forming  the  anterior 
extremity  of  the  middle  meatus. 

Orifice  of  the  Nasal  Duct  (7), — on  the  outer  wall,  in  the  anterior  part  of 
the  inferior  meatus. 

Naso-palatine  Recess, — a depression  at  the  lower  edge  of  the  cartilage  of 
the  septum;  near  it  a minute  orifice  leads  into  a blind  pouch,  the 
rudimentary  organ  of  Jacobson. 


The  Schneiderian  or  Pituitary  Membrane  is  the  mucous  membrane 
lining  the  nasal  fossae,  thick  and  vascular  over  the  septum  and  the  turbinated 
bones,  but  very  thin  elsewhere.  On  it,  in  the  upper  portion  of  the  fossae,  are 
distributed  the  terminal  filaments  of  the  olfactory  nerve,  the  S])ccial  nerve 
of  the  sense  of  smell.  It  is  continuous  with  the  mucous  lining  of  the  pharynx, 
Eustachian  tube,  tympanum  and  mastoid  cells;  also  with  that  of  the  frontal, 
ethmoidal  and  sphenoidal  sinuses,  the  antrum,  nasal  duct,  and  the  con- 
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junctiva.  It  is  covered  with  columnar  epithelium,  which  is  ciliated  through- 
out most  of  its  extent,  contains  much  adenoid  tissue,  is  provided  with 
mucous  and  serous  glands,  and  in  the  olfactory  region  it  contains  the — 

Olfactory  Cells  of  Schultze, — spindle-shaped,  epithelial  cells,  grouped 
around  and  between  the  columnar  cells  of  the  epithelium,  having  at 
one  end  hair-like  processes,  the  olfactory  hairs,  and  joined  together  by 
other  processes,  forming  an  intricate  plexus  on  which  the  terminal  fibres 
of  the  olfactory  nerves  are  supposed  to  end. 

Glands  of  Bowman, — are  tubular,  often  branched,  serous  glands,  in  a 
layer  beneath  the  epithelium,  extending  through  the  thickness  of  the 
mucous  membrane,  in  the  olfactory  region. 

Muscles  of  the  Nose  are  on  each  side  the  pyramidalis  nasi,  levator 
labii  superioris  alaeque  nasi,  dilator  naris,  compressor  nasi,  compressor 
narium  minor,  and  depressor  alo3  nasi.  They  are  described  on  page  77. 

Nerves  supplying  the  Outer  Nose  are  branches  from  the  facial  nerve 
to  the  muscles;  branches  from  the  infraorbital  and  infratrochlear,  and  the 


Fig.  86. 


nasal  branch  of  the  ophthalmic,  supplying  the  integument.  Those  supplying 
the  Nasal  Fossce  are  the — 

Olfactory  or  1st  Nerve  (a), — over  the  upper  third  of  the  septum  (i),  the 
superior  turbinated  bone  and  the  surface  of  the  ethmoid  in  front  of  it. 
Nasal  Branch  of  the  Ophthalmic  {d), — to  the  septum  and  outer  walls. 
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Anterior  Dental  Branch  of  the  Superior  Maxillary, — to  the  inferior  meatus 
of  the  nose  and- the  inferior  turbinated  bone. 

Vidian  Nerve, — to  the  septum  and  the  inferior  turbinated  bone. 

N aso- palatine  {e), — from  the  spheno-palatine  ganglion,  to  the  middle  of 
the  septum;  thence  through  the  anterior  palatine  foramen  (/). 

Anterior  Palatine  (h), — from  the  spheno-palatine  ganglion,  to  the  middle 
and  lower  turbinated  bones,  by  its  inferior  nasal  branches. 

Superior  Nasal  Branches, — from  the  spheno-palatine  ganglion,  to  the 
septum  and  the  superior  and  middle  turbinated  bones. 

Arteries  of  the  Nose.  The  arteries  supplying  the  Outer  Nose  are — 
the  lateralis  nasi  branch  of  the  facial;  the  inferior  artery  of  the  septum, 
from  the  superior  coronary  branch  of  the  facial;  and  the  nasal  branch  of 
the  ophthalmic  and  the  infraorbital,  which  go  to  the  dorsum  and  sides 
of  the  nose.  The  Arteries  of  the  Nasal  Fossa;  form  a close,  plexiform  net- 
work beneath  and  in  the  mucous  membrane,  and  are  the — 

Ant.  and  Post.  Ethmoidal,  from  the  ophthalmic, — to  the  roof. 

Spheno-palatine,  branch  of  the  internal  maxillary, — to  the  mucous  mem- 
brane over  the  turbinated  bones,  the  meatuses,  and  the  septum. 

Infraorbital  and  Alveolar,  branches  of  the  internal  maxillary, — to  the 
mucous  lining  of  the  antrum. 

Inferior  Artery  of  the  Septum,  from  the  superior  coronary  branch  of  the 
facial, — to  the  mucous  membrane  of  the  septum. 

Veins  of  the  Nose.  Those  of  the  outer  nose  terminate  in  the  facial 
and  ophthalmic  veins.  Those  of  the  nasal  fossa;  form  a close,  cavernous- 
like  network  beneath  the  mucous  membrane,  and  terminate  in  the  facial 
and  ophthalmic  veins,  a few  going  to  the  veins  in  the  interior  of  the  skull. 


THE  EYE. 

[For  an  osteological  description  of  the  Orbit,  see  page  39.] 

The  Eyeball  is  situated  in  the  anterior  j)art  of  the  orbital  cavitv,  on  a 
cushion  of  connective  tissue  and  fat,  where  it  is  retained  by  its  muscles, 
the  optic  nerve,  the  conjunctiva,  etc.,  and  protected  in  front  by  the  eyelids 
and  eyebrows.  It  is  composed  of  segments  of  two  spheres  of  different 
sizes;  the  anterior  segment  being  the  smaller,  forming  about  Jth  of  the 
eyeball,  and  named  the  cornea;  the  posterior  and  larger  segment,  is  formed 
by  the  sclerotic  coat,  and  constitutes  the  remaining  ^ths  of  the  globe.  It  is 
surrounded  by  a thin,  membranous  sac,  the  capsule  of  Tenon,  and  has  the 
following — 
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Diameters, — in  the  adult,  antero-posterior  and  transverse,  nearly  an  inch; 

vertical  about  i^ths  of  an  inch. 

Anterior  Pole, — the  central  })oint  of  the  anterior  curvature. 

Posterior  Pole, — the  central  point  of  the  posterior  curvature. 

Sagittal  Axis, — a line  joining  the  two  poles. 

The  Capsule  of  Tenon  (3)  is  a thin  membrane  which  envelops  the  eyeball 
from  the  optic  nerve  to  the  ciliary  region,  where  it  blends  with  the  ocular 
conjunctiva.  Its  smooth,  inner  surface  is  in  contact  with  the  outer  surface 
of  the  sclerotic,  with  which  it  is  connected  by  delicate  bands  of  connective 
tissue.  Posteriorly  it  is  continuous  with  the  sheath  (17)  of  the  optic  nerve, 
and  from  it  tubular  sheaths  are  prolonged  over  the  muscles  which  move 
the  eyeball,  giving  off  slips  to  the  bones  of  the  orbit.  The — 

Check  Ligaments, — internal  and  external,  are  expansions  from  the  sheaths 
of  the  internal  and  external  recti  muscles,  and  are  attached  to  the 
lachrymal  and  malar  bones  respectively. 

Suspensory  Ligament  0}  the  Eye, — is  a thickening  of  the  lower  part  of  the 

capsule,  slung  like  a hammock 
below  the  eyeball,  and  attached  to 
the  lachrymal  and  malar  bones. 
Peri-sclerotic  Lymph-space, — inter- 
venes between  the  capsule  and 
the  sclerotic,  and  is  continuous 
with  the  subdural  and  subarach- 
noid spaces. 

Tunics  of  the  Eyeball  are  3 in 
number,  named  from  without  inward 
as  follows;  the — 

Sclerotic  (3)  and  Cornea  (i), — the 
external,  fibrous,  and  protective 
tunic. 

Choroid  (4),  Ciliary  Body  (5),  and 
Iris  (8), — the  vascular  tunic,  some- 
times called  the  Uveal  Tract. 
Retina  (13), — the  innermost,  ner- 
vous tunic. 

Refracting  Media  are  3 in  number,  and  are  named  as  follows;  the — 
Aqueous  Humor  (2), — fills  the  anterior  (2)  and  posterior  (9)  chambers. 
Vitreous  Body  (18), — fills  the  concavity  of  the  retina. 

Crystalline  Lens  (15), — in  front  of  the  vitreous  body. 


Fig.  87. 
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The  Sclerotic  and  Cornea, 

The  Sclerotic,  or  hard  coat,  is  the  posterior  five-sixths  of  the  external 
tunic  of  the  eyeball,  the  anterior  one-sixth  being  the  Cornea.  Externally  it 
is  of  a white  color,  covered  anteriorly  by  the  conjunctival  mucous  membrane, 
posteriorly  being  continuous  with  the  fibrous  sheath  of  the  optic  nerve. 
Internally  its  color  is  brown,  and  its  surface  marked  by  grooves  for  the 
ciliary  nerves.  The  optic  nerve  pierces  it  posteriorly,  also  the  long  and 
short  ciliary  arteries,  posterior  ciliary  veins  and  short  ciliary  nerves.  In  the 
equatorial  region  it  is  pierced  obliquely  by  the  venae  vorticosac,  and  around 
the  corneal  border  by  the  anterior  ciliary  arteries  and  veins.  It  is  composed 
of  white  fibrous  tissue,  intermi.xed  with  elastic  fibres,  and  of  flattened  con- 
nective-tissue corpuscles,  some  of  which  are  pigmented.  The  Sclerotic 
presents  for  consideration  the  following  points; — 

Thickness, — 2^5  inch  posteriorly,  inch  anteriorly. 

Lamina  Fusca, — a layer  of  very  fine  connective  tissue,  connecting  the 
sclerotic  with  the  outer  surface  of  the  choroid. 

Lamina  Cribrosa, — the  posterior  perforated  portion  of  the  sclerotic,  which 
at  this  point  is  a thin,  cribriform  lamina.  Its  largest  opening  transmits 
the  arteria  centralis  retinae. 

Arteries, — from  the  ciliary,  are  few  and  in  a coarse  net-work,  the  capillaries 
uniting  at  long  and  wide  intervals. 

Nerves, — from  the  ciliary,  their  mode  of  ending  unknown. 

The  Cornea,  or  horny  body,  is  the  anterior  transparent  projecting  portion 
of  the  external  tunic  of  the  eyeball,  forming  about  one-sixth  thereof.  It 
is  set  into  the  sclerotic  as  a watch-crystal  into  its  case,  is  of  nearly  circular 
"base,  and  its  curvature  varies  in  degree  in  different  persons,  and  in  the 
same  person  at  different  ages,  becoming  flattened  in  advanced  life.  It  con- 
sists of  4 layers, — centrally  the  true  fibrous  corneal  tissue,  having  in  front 
the  conjunctival  epithelium;  behind,  a homogeneous  elastic  lamina  and  the 
epithelial  lining  of  the  anterior  chamber.  The — 

Conjunctival  Epithelium., — consists  of  several  layers  of  epithelial  cells,  the 
deepest  being  columnar,  the  central  polyhedral  with  processes,  and 
the  superficial  scaly  with  flattened  nuclei. 

Proper  Corneal  Substance, — a transparent,  firm,  fibrous  structure,  con- 
tinuous with  the  sclerotic,  and  comjiosed  of  about  60  lamellcr  of  modified 
connective  tissue,  superimposed  one  on  the  other,  and  connected  by  a 
cement,  in  which  are  spaces  of  stellate  shape,  each  containing  a cell, 
the  corneal  corpuscle.  The  anterior  layer  of  the  corneal  substance  was 
called  by  Bowman  the  anterior  elastic  lamina. 

Posterior  Elastic  Lamina,  Membrane  of  Descemet,  or  Demours, — is  a 
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structureless  basement  membrane,  of  extreme  thinness  and  transparency, 
the  latter  being  unaffected  by  water,  alcohol  or  acids;  very  brittle,  ex- 
ceedingly elastic,  and  curls  up  inwardly  upon  itself,  when  detached  from 
the  true  cornea.  At  the  corneal  margin  it  breaks  up  into  fibres,  some 
of  which  are  continuous  with  the  ligamentum  pectinatum  of  the  iris. 

Fontana's  Spaces, — are  small,  cavernous  spaces  between  the  fibres  which 
go  to  form  the  ligamentum  pectinatum.  In  some  animals,  as  the  ox, 
they  form  regular  canals.  They  communicate  with  the  anterior  cham- 
ber and  with  the — 

Canal  of  Schlemm,  or  Sinus  Venosus  Sclerae, — a minute  canal  at  the 
internal  corneo-sclerotic  junction,  extending  around  the  circumference 
of  the  attached  border  of  the  iris.  It  communicates  with  the  anterior 
chamber  through  the  spaces  of  Fontana,  also  with  the  scleral  veins. 

Posterior  Epithelial  Layer, — a single  layer  of  flattened,  polygonal,  trans- 
parent, nucleated  cells,  covers  the  posterior  surface  of  the  elastic  lamina, 
lines  the  anterior  chamber  and  the  spaces  of  Fontana,  and  is  reflected 
on  to  the  front  of  the  iris. 

Vessels, — none,  the  capillary  vessels  terminating  in  loops  at  its  circum- 
ference, so  that  it  is  practically  a non-vascular  structure. 

Nerves, — are  numerous;  24  to  36  twigs  from  the  Ciliary  nerves  form  an 
intricate  plexus  throughout  its  laminated  substance. 

The  Choroid,  Ciliary  Body  and  Iris. 

The  Middle  Tunic  of  the  Eye  is  formed  from  behind  forward  by  the 
Choroid,  the  Ciliary  Body  and  the  Iris;  the  former  being  the  vascular  and 
pigmented  tunic;  the  latter  a circular,  muscular  curtain  or  septum,  with 
the  pupil,  an  opening  in  its  centre;  while  the  ciliary  body  connects  the 
choroid  with  the  iris. 

The  Choroid  is  a thin,  vascular  membrane,  of  dark -brown  or  chocolate 
color,  which  invests  the  posterior  |ths  of  the  globe,  extending  from  the 
optic  nerve  entrance  behind  to  the  ora  scrrata  of  the  retina.  It  is  loosely 
connected  externally  by  the  lamina  fusca  to  the  sclerotic,  the  space  between 
being  the  peri-choroidal  lymph-space,  and  is  covered  by  a thin  membrane, 
the  lamina  super choroidea,  containing  spaces  between  its  constituent  lamellre. 
Internally  it  is  connected  with  the  pigmentary  layer  of  the  retina  by  the 
lamina  hasalis  or  membrane  of  Bruch,  a very  thin,  structureless  membrane. 
The  Choroid  terminates  anteriorly  in  the  ciliary  processes  (see  below),  and 
is  composed  of  2 layers,  as  follows ; — 

Lamina  Vasctdosa,  the  external  layer, — consists  chiefly  of  the  venae 
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vorticosac,  the  larger  branches  of  the  short  ciliary  arteries,  and  dark 
pigment  cells. 

Lamina  Ch or io -capillar is  or  Tunica  Ruyscliiana,  the  internal  layer, — con- 
sists of  a very  fine  capillary  plexus,  formed  by  the  short  ciliary  vessels. 
Tapetum, — is  the  name  applied  to  the  iridescent  aj)pearance  seen  in  the 
outer  and  posterior  ])art  of  the  choroid  of  many  animals. 

Arteries, — are  the  short  ciliary  and  recurrent  branches  from  the  long  and 
anterior  ciliary  arteries. 

Veins  (2), — unite  into  4 or  5 trunks  (4),  which  pass  out  through  the 
sclerotic  near  its  equator. 

Nerves  (3), — are  derived  from  the  3rd,  5th  and  sympathetic,  through  the 
long  ciliary  and  the  ciliary  branches  of  the  ophthalmic  ganglion. 


1 

2 

3 
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5 
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The  Ciliary  Body  (5)  comprises  the  orbiculus  ciliaris,  the  ciliarv  pro- 
cesses, and  the  ciliary  muscle.  It  connects  the  choroid  with  the  circum- 
ference of  the  iris.  The — 

Orbiculus  Ciliaris,- — is  a zone  about  |th  inch  wide,  directly  continuous 
with  the  anterior  part  of  the  choroid. 

Ciliary  Processes, — are  60  to  80  folds,  formed  by  the  plaiting  of  the  choroid 
and  its  lamina  basalis  at  their  anterior  margin,  and  are  received  into 
corresponding  folds  of  the  suspensory  ligament  of  the  lens.  They  form 
a sort  of  plaited  frill  behind  the  iris,  around  the  margin  of  the  lens, 
and  are  similar  in  structure  to  the  choroid. 

Ciliary  Muscle  or  Muscle  of  Bowman, — is  a ring  of  unstriped  muscular 
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fibres  on  the  outer  surface  of  the  anterior  part  of  the  choroid,  and 
consists  of  radiating  and  circular  fibres.  The  former  arise  from  the 
corneo-sclerotic  junction  and  pass  backward  to  the  choroid  in  front 
of  the  retina.  The  circular  fibres  are  internal  to  the  radiating  ones 
have  a circular  course  around  the  attachment  of  the  iris,  and  by  drawing 
on  the  ciliary  processes  they  relax  the  suspensory  ligament  of  the  lens, 
permitting  the  lens  to  become  more  convex  by  its  own  elasticity.  It  is 
supplied  by  the  3rd  nerve. 

The  Iris  (6)  is  a perforated  contractile  curtain,  suspended  in  the  aqueous 
humor  behind  the  cornea  and  in  front  of  the  lens,  and  is  the  anterior  portion 
of  the  middle  tunic  of  the  eyeball,  being  continuous  with  the  ciliary  body 
and  the  choroid.  It  is  about  | inch  wide,  inch  thick,  and  is  composed 
of  radiating  and  circular  muscular  fibres,  a fibrous  stroma  and  pigment 
cells,  covered  by  a layer  of  endothelial  cells  continuous  with  those  of  the 
posterior  elastic  lamina  of  the  cornea.  The — 

Pupil, — is  the  central  opening  in  the  iris,  situated  a little  to  the  nasal 
side  of  the  centre,  diameter  yy  fo  4 inch. 

Ligamcntum  Pectinatum  Iridis,  or  Bollinger’s  band, — is  the  suspensory 
ligament  of  the  iris,  connecting  its  ciliary  margin  with  the  posterior 
elastic  lamina  of  the  cornea. 

Pars  Iridica  Retina  or  Uvea, — pigmented  epithelium  of  deep  purple  color, 
on  the  posterior  surface  of  the  iris. 

Sphincter  Pnpillce, — a layer  of  circular  muscular  fibres  around  the  pupil- 
lary margin,  supplied  by  the  3d  nerve. 

Dilator  Pupillce, — radiating  muscular  fibres  from  the  pupillary  margin 
toward  the  ciliary  border,  supplied  by  fibres  of  the  sympathetic  from 
the  ciliary  ganglion. 

Memhrana  Pupillaris, — a vascular  membrane  which  covers  the  pupil  in 
the  foetus,  disappearing  about  the  eighth  month,  occasionally  perma- 
nent. 

Arteries, — are  derived  from  the  long  and  anterior  ciliary,  forming  the 
cir cuius  major  at  the  ciliary  border,  and  the  circtdus  minor  near  the 
pupillary  margin. 

Veins, — empty  into  those  of  the  ciliary  processes  and  the  anterior  ciliary 
veins. 

Nerves  of  the  Iris, — are  derived  from  the  3d,  5th  and  the  sympathetic, 
through  the  long  and  short  ciliary  nerves.  The  3d  supplies  the  circular 
fibres,  the  sympathetic  the  radiating  ones,  the  5th  being  nerves  of  com- 
mon sensation. 
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The  Retina. 

The  Retina,  the  innermost  or  nervous  tunic  of  the  eye,  is  a delicate, 
grayish,  transparent  membrane,  about  i-b  of  an  inch  thick  at  the  fundus, 
^^0  inch  at  the  anterior  margin.  It  is  formed  by  a membranous  expansion 
of  the  optic  nerve  elements,  and  extends  from  the  termination  of  that  nerve 
nearly  as  far  forward  as  the  ciliary  j)rocesses,  terminating  in  a jagged 
margin,  the  ora  serrata,  though  its  fibrous  stroma  is  continued  as  the  pars 
ciliaris  retinm  over  the  ciliary  body.  The  Retina  presents  for  examination 
the  following  points; — 

Macula  Luka,  or  Yellow  situated  on  the  retina,  exactly  in  the  visual 

axis;  in  an  elevated  oval  spot  where  vision  is  very  acute,  the  retina  being 
very  thin  and  full  of  nerve  elements  closely  packed  together  at  the  ex- 
pense of  its  connective  tissue.  No  rods,  no  nerve-fibre  layer  here,  but 
the  cones  and  ganglion-cells  are  very  numerous. 

Fovea  Centralis, — a depression  at  the  centre  of  the  macula  lutea,  to 
inch  in  diameter,  in  which  the  sense  of  vision  is  most  acute. 

Porus  Opticus, — the  point  where  the  optic  nerve  enters,  lies  about  | inch 
internal  to  the  yellow  spot.  It  is  often  called  the  blind  spot,  being  the 
only  part  of  the  fundus  from  which  the  power  of  vision  is  absent. 

Collicxdus  Nervi  Optici, — is  a slight  eminence  of  the  nervous  substance 
at  the  porus  opticus;  the  central  artery  of  the  retina  pierces  its  centre. 

Pars  Ciliaris  Retin cb, — is  that  portion  of  the  retinal  stroma  which  is  pro- 
longed over  the  ciliary  body,  and  continued  over  the  back  of  the  iris 
as  the  pars  iridica  retince.  It  is  destitute  of  nerve-elements. 

Arteries  0}  the  Retina, — arise  from  the  arteria  centralis  retinae,  (branch 
of  the  ophthalmic  artery),  just  behind  the  porus  opticus;  run  chiefly 
upward  and  downward,  accompanied  by  veins,  to  terminate  in  a minute 
capillary  plexus.  They  do  not  anastomose  with  each  other,  being 
terminal  arteries.  No  vessels  exist  in  the  fovea  centralis,  and  only  the 
finest  capillaries  in  the  macula  lutea. 

Structure  of  the  Retina.  The  retina  is  composed  of  nervous  elements, 
blood-vessels,  pigmented  epithelium,  and  modified  connective  tissue  re- 
sembling the  neuroglia  of  the  brain;  the  latter  being  called  the  radiating 
fibres  or  fibres  of  Midler,  which  form  the  two  limiting  membranes  and  stretch 
between  them,  passing  through  all  the  nervous  layers  except  Jacob’s  mem- 
brane. The  structures  are  arranged  in  10  layers,  as  follows: — 

Membrana  Limitans  Interna, — derived  from  the  supporting  frame-work 
and  shown  in  the  cut  by  the  lowest  line. 

Layer  of  Nerve- fibres  (i),  formed  by  the  expansion  of  the  optic  nerve, 
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Fig.  89. 


the  fibres  of  which,  as  simple  axis-cylinders,  pass  through  all  the  suc- 
ceeding layers  of  the  retina. 

Ganglionic  Layer  (2), — a single  layer  of  large  ganglion-cells,  which  give 

off  their  axons  into  the  preceding  layer 
and  their  dendrites  into  the  inner  mo- 
lecular layer. 

Inner  Molecular  Layer  (3), — is  made  up 
of  a dense  reticulum  of  minute  fibrils, 
formed  by  the  interlacement  of  the 
dendrites  of  the  ganglion-cells  with 
those  of  the  cells  of  the  next  layer. 

Inner  Nuclear  Layer  (4), — consists  of 
closely  packed  cells  of  3 kinds,  bipolar, 
amacrine,  and  cells  connected  with  the 
fibres  of  Muller. 

Outer  Molecular  Layer  (5), — a dense  net- 
work of  minute  fibrils  derived  from 
the  processes  of  the  cells  in  the  adjoin- 
ing layers. 

Outer  Nuclear  Layer  (6), — contains 
several  strata  of  oval  nuclear  bodies, 
named  rod-granules  and  cone-granules, 
which  are  respectively  continuous  with 
the  rods  and  cones  of  Jacob’s  mem- 
brane. 

Memhrana  Limitans  Externa, — derived 
from  the  supporting  frame-work  of 
the  retina,  is  shown  in  the  cut  by  a 
horizontal  line  between  layers  6 and 

7* 

Jacob's  Membrane,  or  Layer  of  Rods  and 
Cones  (7), — the  perceptive  portion  of 
the  retina,  is  composed  of  a palisade- 
like arrangement  of  rods  and  cones, 
the  terminal  organs  probably  of  the  optic  nerve  fibres. 

Pigmentary  Layer,  or  Tapetum  Nigrum  (8), — formerly  described  as  a 
part  of  the  choroid,  consists  of  a single  layer  of  hexagonal  epithelial 
cells,  loaded  with  pigment-granules.  It  extends  with  the  retinal  stroma, 
as  the  pars  ciliaris  retina-,  (see  page  255),  beyond  the  ora  serrata,  where 
the  nervous  layers  terminate. 
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Refracting  Media. 

The  Aqueous  Humor  is  a clear,  alkaline,  serous  fluid,  composed  of 
water  96.7,  albumen  o.i,  chloride  of  sodium  and  extractive  matters  3.2, 
weighing  4 to  5 grains,  and  filling  the  anterior  and  jiosterior  aqueous  cham- 
bers, which  communicate  with  each  other  when  the  jiujiil  is  dilated  sufTi- 
ciently  to  remove  the  pupillary  margin  of  the  iris  from  the  surface  of  the 
lens.  The — 

Anterior  Chamber  of  the  Eyeball, — has  the  cornea  in  front  and  the  iris 
behind. 

Posterior  Chamber  of  the  Eyeball, — is  a narrow  chink  between  the  per- 
ipheral part  of  the  iris,  the  suspensory  ligament  of  the  lens,  and  the 
ciliary  processes. 

The  Vitreous  Body  is  a transparent  jelly-like  substance,  composed  of 
an  albuminous  fluid  enclosed  in  a delicate  membrane,  also  transparent  and 
named  the  hyaloid  membrane.  It  is  apparently  structureless,  has  neither 
vessels  nor  nerves,  and  is  situated  in  the  concavity  of  the  retina,  which  it 
fills,  forming  about  | of  the  entire  globe.  Running  antero-posteriorly  in 
its  centre  is  a canal,  filled  with  fluid,  and  lined  by  a prolongation  of  the 
hyaloid  membrane,  called  the — 

Canal  of  Stilling, — which  in  the  foetus  conveyed  the  hyaloid  artery  to  the 
membrana  pupillaris:  (see  page  254). 

Fossa  Patellaris, — is  a deep  concavity  on  the  front  of  the  vitreous,  for 
the  posterior  convex  surface  of  the  lens. 

Hyaloid  Membrane, — is  the  delicate  capsule  which  encloses  the  vitreous 
humor,  and  has  been  sujiposed  to  give  off  delicate  sejita  into  its  sub- 
stance. In  front  of  the  ora  serrata  it  is  thickened  and  is  termed  the — 

Zonula  Ciliaris  or  Zonule  of  Zinn, — presents  a series  of  furrows,  radially 
arranged,  for  the  reception  of  the  ciliary  jirocesses.  It  splits  into  2 
layers,  one  of  which  lines  the  fossa  patellaris,  the  other  is  the — 

Suspensory  Ligament  of  the  Lens, — passes  over  the  ciliary  body  to  be 
attached  to  the  capsule  of  the  lens. 

Canal  of  Petit, — a sacculated  canal,  behind  the  suspensory  ligament, 
encircles  the  equator  of  the  lens,  and  lies  between  the  two  layers  into 
which  the  zonule  of  Zinn  is  s])lit. 

The  Crystalline  Lens  is  a bi-convex,  elastic,  transparent  body,  enclosed 
in  a capsule,  held  in  place  by  a suspensory  ligament,  and  situated  immediately 
behind  the  pupil  and  in  front  of  the  vitreous  body,  in  the  fossa  ])atellaris  of 
which  its  posterior  and  most  convex  surface  rests.  The  ciliary  processes 
encircle  it  and  slightly  overlap  its  margin.  It  consists  of  concentric  layers 
17 
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formed  of  minute  parallel  fibres,  which  are  hexagonal  prisms  with  dentated 
edges  fitting  accurately  into  each  other.  Faint  lines,  six  or  more  in  number, 
radiate  from  the  anterior  and  posterior  poles  to  the  circumference  and 
correspond  to  the  free  edges  of  septa  in  the  lens.  The  external  layers  are 
soft,  the  deeper  are  firmer,  and  the  central  ones  form  a hard  nucleus,  the 
nucleus  lentis.  The  lens  is  unorganized,  having  neither  vessels  nor  nerves, 
but  is  nourished  by  imbibition  from  neighboring  structures,  possibly  from 
the  aqueous  humor.  Its — 

Capsule, — is  transparent,  elastic,  ^oV-g-  Il'ich  thick  anteriorly,  g-jjV'o  i^^^h 

posteriorly;  has  a layer  of  flat  cells  between 
its  anterior  portion  and  the  lens,  which, 
after  death,  break  down  into  a fluid,  the 
liquor  morgagni. 

Suspensory  L/^awc;//,— connects  the  capsule 
with  the  ciliary  body,  and  is  the  anterior 
of  the  two  layers  formed  by  the  splitting 
of  the  zonule  of  Zinn  (see  p.  257).  It 
is  shown  exaggerated  in  the  cut. 

Canal  of  Petit, — is  a triangular  space  around 
the  circumference  of  the  lens,  formed  by  the  separation  of  the  two 
portions  of  the  zonule  of  Zinn  (shown  inflated  in  the  cut). 


Fig.  90. 


Muscles  and  Nerves  of  the  Eyeball. 

Muscles  of  the  Eyeball,  arc  6 in  number,  4 Recti  and  2 Oblique,  which 
are  inserted  into  the  sclerotic  coat,  just  behind  the  margin  of  the  cornea. 
The  insertions  of  the  superior,  inferior,  internal  and  external  recti  corre- 
spond to  the  ends  of  the  four  arms  of  an  equal- 
armed cross,  imagined  to  exist  behind  the  corneo- 
sclerotic  junction.  The  insertion  of  the  superior  ob- 
lif[ue  (14)  lies  betw’een  the  insertions  of  the  supe- 
rior and  external  recti,  that  of  the  inferior  oblique 
(13)  somewhat  behind  the  insertion  of  the  superior 
oblique.  These  muscles  are  described  on  page 
76.  The  tendon  of  the  superior  oblique  passes 
through  a pulley  or  trochlea  on  the  internal  angu- 
lar process  of  the  frontal  bone,  before  being  in- 
serted into  the  eyeball:  (see  Fig.  92). 

Nerves  supplying  the  muscles  of  the  eyeball  are  the  3rd,  4th  and  6th 
cranial  nerves;  the  3rd  supplies  the  superior,  inferior  and  internal  recti  and 
the  inferior  oblique,  the  4th  supplies  the  superior  obliciue,  and  the  6th 
supplies  the  external  rectus. 


Fig.  91. 
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Vessels  of  the  Eye, 

Arteries  supplying  the  eye  and  its  appendages  are, — the  Ophthalmic  and 
Anterior  Cerebral  branches  of  the  internal  carotid  artery;  and  the  Infra- 
orbital branch  of  the  internal  maxillary,  from  the  external  carotid.  The 
Ophthalmic  Artery  arises  from  the  cavernous  j)ortion  of  the  internal  carotid, 
enters  the  optic  foramen  to  the  orbit,  and  gives  off  the  following  branches 
to  the  eye  and  its  appendages: — 

Artcria  Centralis  Retinae  (2),— pierces  the  oj)tic  nerve  (i)  obliquely,  and 
is  distributed  to  the  retina. 

Muscular  Branches,  2, — superior  and  inferior,  supply  the  muscles  of  the 
eyeball,  and  give  off  the  anterior  ciliary  (see  below). 

Lachrymal, — to  the  lachrymal  gland,  the  eyelids,  and  the  conjunctiva, 
anastomosing  with  the  palj^ebral. 

Supra-orhital, — supplies  the  superior  rectus  and  levator  palpebroe  muscles. 
Palpebral, — superior  and  inferior, — to  the  eyelids. 

Nasal, — to  the  lachrymal  sac,  and  the  nose. 

Short  Ciliary,  6 to  12, — pierce  the  sclerotic  at  the  lamina  cribrosa,  supply- 
ing the  choroid  and  the  ciliary  processes. 

Long  Ciliary,  2, — pierce  the  sclerotic,  and  pass  forward  between  it  and 
the  choroid,  to  supj)ly  the  iris,  forming  two  arterial  circles  thereon,  the 
circulus  major  at  the  ciliary  border,  and  the  circulus  minor  near  the 
.pupillary  margin. 

Anterior  Ciliary  (3), — arise  from  the  muscular  branches,  form  a zone 
beneath  the  conjunctiva,  then  pierce  the  sclerotic,  and  join  the  circulus 
major  on  the  iris. 

Anterior  Cerebral,  branch  of  the  Internal  Carotid, — sends  nutrient  capillaries 
to  the  optic  nerve. 

Infra-orbital,  branch  of  the  Internal  Maxillary  artery, — sends  branches  to 
the  inferior  rectus  and  inferior  oblique  muscles,  and  to  the  lachrymal 
gland. 

Veins  of  the  Eye  are  collected  into  two  main  trunks,  the  Superior  and 
Inferior  Ophthalmic  Veins,  which  emj)ty  into  the  cavernous  sinus,  after  col- 
lecting the  blood  from  the  smaller  venous  channels  through  the  Vena;  Vorti- 
cosce  of  the  choroid.  The  veins  of  the  eye  anastomose  freely  with  the  facial 
veins,  thus  permitting  the  escape  of  venous  blood  in  either  direction. 

Lymph-spaces  of  the  Eye.  The  principal  lymj)h-spaces  found  in  the 
eyeball  and  its  connected  structures  are  the — 

Canal  of  Schlemm, — around  the  circumference  of  the  iris. 

Peri-choroidal  Space, — between  the  choroid  and  the  sclerotic. 
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Peri-sclerotic  Space, — between  the  sclerotic  and  the  capsule  of  Tenon,  is 
continuous  with  the  subdural  and  subarachnoid  spaces. 

Vaginal  Spaces, — have  been  described  as  existing  between  the  sheaths 
of  the  optic  nerve. 

Nerves  of  the  Eye. 

Nerves  of  the  Eye.  Besides  the  3rd,  4th  and  6th  nerves,  already  men- 
tioned as  supplying  the  muscles  of  the  eyeball,  the  eye  is  supplied  with 
common  sensation  by  branches  from  the  ophthalmic  division  of  the  5th  and 
the  ophthalmic  ganglion,  also  motor  filaments  from  the  5th,  and  its  special 
sense  of  sight  from  the  2nd  or  optic  nerve.  The — 

Sympathetic  Branches, — arise  from  the  medulla,  and  the  cavernous  and 
carotid  plexuses,  and  join  the  3rd,  4th,  5th,  and  6th  nerves,  sending 
filaments  to  the  dilator  fibres  of  the  iris,  to  the  muscles  of  the  orbit  and 
lids,  to  the  ophthalmic  ganglion,  and  to  the  walls  of  the  arteries. 

Fig.  92. 


Short  Ciliary, — some  6 to  10  in  number,  arise  from  the  ophthalmic  gang- 
lion (see  page  198),  pierce  the  sclerotic  and  go  to  the  ciliary  muscle, 
iris,  cornea,  and  to  the  sheath  of  the  optic  nerve. 

Ascending, — from  Meckel’s  ganglion  (see  page  198),  enter  the  orbit  by 
the  spheno-maxillary  fissure,  going  to  the  optic  nerve,  the  6th  nerve,  and 
the  ciliary  ganglion. 

The  Optic  Nerve,  2nd  Cranial,  (Plate  6,  page  215),  begins  at  the  anterior 
part  of  the  optic  commissure,  passes  into  the  orbit  by  the  optic  foramen 
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in  company  with  the  ophthalmic  artery,  is  pierced  by  the  central  artery 
of  the  retina,  and  enters  the  eyeball  posteriorly  | inch  inwardly  from  its  axis, 
piercing  the  sclerotic  and  choroid  coats,  and  finally  exjianding  in  the  retina. 
It  is  surrounded  by  a tubular  process  of  dura  mater,  which  as  the  nerve 
enters  the  orbit,  subdivides  to  form  both  the  sheath  of  the  nerve  and  the 
periosteum  of  the  orbit.  The  tw'o  nerves  are  connected  together  at  the 
commissure,  from  the  back  of  which  most  of  their  fibres  may  be  traced 
through  the  optic  tracts  to  the  lower  visual  centres  of  the  brain,  viz. — the 
external  geniculate  body,  the  upper  quadrigeminal  body,  and  the  pulvinar 
of  the  optic  thalamus. 

The  Optic  Commissure  or  Chiasma,  (Plate  6,  page  215),  is  seen  at 
the  base  of  the  brain  in  front  of  the  tuber  cinereum  and  behind  the  lamina 
cinerea.  It  contains  four  sets  of  fibres,  one  of  wTich  decussates  in  the 
commissure  with  its  fellow  set  of  the  opposite  side.  The  four  sets  of  fibres 
are  arranged  in  the  following  manner: — 

Crossed  or  Decussating  Fibres  (i), — are  the  most  numerous;  lying  in  the 
centre  of  the  commissure,  they  pass  from  the  optic  tract  of  one  side 
to  the  optic  nerve  of  the  other  side,  connecting  the  retina  of  each 
eye  with  the  opposite  hemisphere  of  the 
brain. 

U ncrossed  or  Longitudinal  Fibres  (2), — occupy 
the  outer  sides  of  the  commissure  and  tracts, 
passing  from  the  tracts  to  the  nerves  of  the 
same  sides,  and  connecting  the  temporal 
side  of  each  retina  with  the  cerebral  hemi- 
sphere of  its  own  side. 

Inter-retinal  Fibres  (3), — in  the  anterior  por- 
tion of  the  commissure,  pass  from  one  optic  nerve  to  the  other,  con- 
necting the  nasal  sides  of  the  retinas  of  both  eyes  with  each  other. 

Commissural  Fibres  (4)  or  Commissure  of  Cudden, — in  the  posterior  por- 
tion of  the  commissure,  have  nothing  to  do  with  vision,  but  jiass  from 
one  internal  geniculate  body  to  the  other. 

The  Optic  Tract  arises  from  the  brain  by  two  bands,  an  external  and  an 
internal.  The  external  band  arises  from  the  external  geniculate  body,  the 
upper  quadrigeminal  body  and  the  pulvinar  of  the  optic  thalamus,  the  lower 
visual  centres.  The  internal  band  arises  from  the  internal  geniculate  body 
and  the  inferior  quadrigeminal  body,  most  of  its  fibres  being  commissural 
between  the  two  internal  geniculates.  The  two  bands  wind  around  the 
crus  and  join  together  opposite  its  centre  in  a flattened  band,  which  becomes 
cylindrical  and  continues  on  to  connect  with  the  tract  of  the  ojiposite  side 
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in  the  optic  commissure.  In  its  course  the  tract  is  attached  to  the  surface 
of  the  crus  by  its  anterior  margin,  and  receives  some  fibres  from  the  tuber 
cinereum  and  the  lamina  cinerea. 

Meynert's  Commissure, — consists  of  the  fibres  from  the  tuber  cinereum, 
which  cross  in  the  optic  commissure  and  enter  the  cius  on  the  opposite 
side,  passing  it  is  said  into  the  subthalamic  body,  and  to  the  nucleus  of 
the  third  nerve. 

Visual  Centres  in  the  Brain.  The  lower  visual  centres  are  the  external 
geniculate  body,  the  upper  quadrigeminal  body,  and  the  pulvinar  of  the 
optic  thalamus,  to  which  the  optic  nerve  fibres  are  traced.  From  these 
nuclei  other  fibres  go  to  the  cortical  visual  centre,  which  is  located  in  the 
cuneus  of  the  occipital  lobe,  and  probably  also  in  the  adjacent  lingual  lobule 
of  the  temporal  lobe. 

Appendagp:s  of  the  Eye. 

The  Tutamina  Oculi,  or  appendages  of  the  eye,  include  the  eyebrows, 
the  eyelids,  the  conjunctiva,  the  lachrymal  gland,  the  lachrymal  sac,  and 
the  nasal  duct. 

The  Eyebrows,  or  Supercilia,  are  two  arched  eminences  of  thickened 
integument  over  the  supra-orbital  arches,  and  connected  beneath  with  the 
orbicularis  palj)ebrarum,  corrugator  supercilii  and  occipito-frontalis  mus- 
cles. They  are  covered  with  short,  thick  hairs,  and  are  drawn  downward 
and  inward  by  the  corrugator  supercilii:  (see  page  76). 

The  Eyelids,  or  Palpebrae,  are  two  thin,  movable  folds,  placed  in  front 
of  the  eye,  for  its  protection.  The  upper  lid  is  the  more  movable  one, 
having  its  own  levator  muscle,  the  levator  palpebrae  superioris.  They  are 
composed  externally  of  skin,  internally  of  mucous  membrane  (the  palpebral 
conjunctiva),  and  between  these  lie  areolar  tissue,  the  orbicularis  muscle, 
tarsal  cartilage,  fibrous  membrane,  Aleibomian  glands,  vessels  and  nerves. 
The  upper  lid  has,  in  addition,  the  aponeurosis  of  the  levator  palpebrae. 

Eyelashes,  or  Cilia, — are  a double  or  triple  row  of  short  hairs,  situated 
on  the  free  margins  of  the  lids;  their  follicles  lying  in  the  connective 
tissue  beneath  the  tarsal  cartilages. 

Glands  of  Moll, — are  enlarged  and  modified  sweat-glands,  the  openings 
of  which  are  in  several  rows,  near  the  attachment  of  the  eyelashes. 

Palpebral  Fissure, — is  the  space  between  the  free  margins  of  the  lids, 
its  outer  and  inner  angles  being  termed  respectively  the  external  and 
internal  canthus. 

Laciis  Lachrymalis, — is  a small  triangular  space  at  the  internal  canthus, 
between  the  lids  and  the  globe. 
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Lachrymal  Papilla, — on  the  edge  of  each  lid,  aljoul  | im  h from  the  internal 
canthus. 

Punctiim  Lachryniale, — a minute  orifice  on  each  papilla,  and  the  l)eginning 
of  the  lachrymal  canal. 

Tarsal  Plates, — are  two,  thin,  elongated  plates  of  dense  connective  tissue, 
about  an  inchin  length,  placed  one  in  each  lid,  giving  it  form  and  suj)port. 
The  uj)per  one  is  crescentic  in  shaj)e,  the  lower  one  is  ellijhical  and 
smaller. 

Tarsal  Ligaments,  external  and  internal, — connect  the  outer  angle  of  the 
tarsal  jdate  to  the  malar  bone,  and  the  inner  angle  of  the  j)late  to  the 
nasal  process  of  the  superior  maxilla.  The  internal  one  is  often  called 
the  tendo  oculi. 

Palpebral  Ligaments, — are  membranous  expansions,  one  in  each  lid, 
attached  marginally  to  the  ])eriosteum  at  the  edge  of  the  orbit.  Exter- 
nally the  two  ligaments  fuse  to  form  the  external  tarsal  ligament:  (see 
above). 

Meibomian  Glands  (i), — are  sebaceous  glands  embedded  in  grooves  in  the 
inner  surface  of  the  tarsal  plates,  about  30  in  the  upper  eyelid,  less 
in  the  lower  one.  Their  ducts  open 
on  the  inner  edge  of  the  free  margin 
of  the  lids  by  minute  foramina, 
through  which  their  secretion  is  fur- 
nished to  prevent  the  lids  adhering  to 
each  other. 

Muscles, — the  palpebral  portion  of  the 
orbicularis  muscle  is  very  thin  and 
pale;  the  tensor  tarsi  compresses  the 
punctum  lachrymale  and  the  lachry- 
mal sac:  (see  page  76). 

Arteries, — are  the  palpebral  branches  of 

the  ophthalmic  artery,  forming  the  superior  ayid  inferior  tarsal  arches, 
and  anastomosing  with  the  orbital  branch  of  the  temporal,  the  lachry- 
mal, transverse  facial,  and  angular  arteries. 

Nerves, — the  3d,  facial,  and  sympathetic  to  the  muscles;  the  5th  to  the 
skin  and  conjunctiva. 

The  Conjunctiva  is  the  mucous  membrane  lining  the  inner  surface  of 
the  eyelids,  and  reflected  over  the  front  of  the  sclerotic  and  cornea.  It  is 
continuous  with  the  mucous  lining  of  the  Meibomian  glands,  canaliculi, 
lachrymal  sac,  nasal  duct,  lachrymal  duct  and  gland.  The— 

Palpebral  Conjunctiva, — consists  of  connective  tissue  covered  by  epithe- 
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lium,  is  traversed  by  furrows,  and  has  papillae,  follicular  glands,  and 
lymphoid  tissue. 

Ocular  Conjunctiva, — is  very  thin  and  transparent,  loosely  attached  on 
the  sclerotic,  firmly  adherent  over  the  cornea,  where  it  has  no  vessels 
in  its  structure.  It  has  very  few  papillae,  and  no  glands. 

Palpebral  Folds,  superior  and  inferior, — are  where  the  conjunctiva  is 
rellected  over  the  globe,  the  jornix  conjunctivcc  lying  between  them,  and 
containing  mucous  glands  and  trachoma  glands,  the  latter  being  analo- 
gous to  lymphoid  follicles. 

Plica  Semilunaris,  or  Semidunar  Fold, — a crescentic  fold  of  conjunctiva 
at  the  inner  canthus,  considered  to  be  the  rudiment  of  the  membrana 
nictitans  or  3d  eyelid  of  birds. 

Caruncula  Lachrymalis, — is  a small,  red,  conical  body,  situated  in  the 
lacus  lachrymalis,  at  the  inner  canthus  of  the  eye;  consisting  of  a small 
island  of  skin,  containing  sebaceous  and  sweat  glands,  and  a few 
slender  hairs.  It  is  the  source  of  the  whitish  secretion  which  collects 
at  the  inner  angle  of  the  eye.  It  is  connected  by  tendinous  fibres  to 
the  capsule  of  Tenon  and  to  the  rectus  internus  muscle. 


The  Lachrymal  Gland  (i)  is  an  oval  gland  situated  in  a depression  on 
the  orbital  portion  of  the  frontal  bone,  at  the  outer  angle  of  the  orbit,  its 
inferior  surface  resting  on  the  eyeball,  its  lower  margin  or  lobe  being  covered 
by  conjunctiva.  Its  front  portion  is  separated  from  the  rest  of  the  gland 

by  a fibrous  septum,  and  is  called  the 
accessory  gland  0}  Rosenmuller . Its 
ducts,  from  6 to  12  in  number,  open 
by  a row  of  orifices  on  the  upper  and 
outer  portion  of  the  palpebral  con- 
junctiva. Its  secretion,  the  tears,  lubri- 
cates the  surface  of  the  eyeball;  the 
excess  evaporating  or  being  collected 
in  the  lacus,  from  which  it  passes 
through -the  puncta  (2)  into  the  canal- 
iculi  (3)  and  the  lachrymal  sac  (4), 
and  thence  by  the  nasal  duct  (5)  to 
the  inferior  meatus  of  the  nose. 


The  Canaliculi  (3)  or  Lachrymal 
Canals  are  two  minute  canals,  ^3  inch 
in  diameter  and  ^ inch  long,  which  extend  from  the  punctum  (2)  in  each 
lid  to  the  lachrymal  sac  (4).  They  are  lined  with  mucous  membrane,  and 
enveloped  by  fibres  of  the  tensor  tarsi  muscle. 
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The  Lachrymal  Sac  (4)  is  the  superior  dilated  extremity  of  the  nasal 
duct  (5),  and  is  situated  in  the  groove  formed  by  the  lachrymal  bone  and 
the  nasal  process  of  the  suj)erior  maxillary.  Its  form  is  oval,  flattened 
antero-posteriorly;  its  dimensions  about  | inch  long  and  I inch  wide.  Its 
fundus  is  crossed  by  the  tarsal  ligament,  and  by  the  tensor  tarsi  muscle. 
Its  junction  with  the  nasal  duct  may  be  interrupted  by  folds  of  the  lining 
mucous  membrane. 

The  Nasal  Duct  (5)  is  a membranous  canal  extending  from  the  lachrymal 
sac  to  the  inferior  meatus  of  the  nose.  It  is  about  ;]  inch  long,  J inch  in 
diameter,  is  contained  in  the  osseous  lachrymal  canal,  curving  downward, 
backward  and  outward,  and  its  calibre  is  narrowest  about  its  midfile. 
Its  mucous  lining  is  thick,  and  continuous  with  the  Schneiderian  membrane 
of  the  nasal  cavity.  The — 

Valve  of  Ilasner, — is  an  imperfect  valve  at  the  terminal  orifice  (6)  of 

. the  nasal  duct,  and  is  formed  by  a fold  of  mucous  membrane.  • 

THE  EAR. 

The  Organ  of  Hearing  is  divisible  into  3 parts — the  external  ear,  the 
middle  ear  or  tympanum,  and  the  internal  ear  or  labyrinth;  which  are 
situated  in  or  upon  the  mastoid  and  petrous  portions  of  the  temporal  bone, 
(described  on  page  25):  The — 

External  Fmt, — consists  of  the  auricle  or  pinna,  and  the  auditory  canal, 
which  extends  to  the  membrana  tympani. 

Middle  Ear  or  Tympanum,— consists  of  the  atrium  or  tympanic  cavity 
proper,  and  the  attic  or  epitympanic  recess;  and  contains  the  membrana 
tympani,  the  ossicles  of  the  tymjianum,  and  the  tympanic  orifice  of 
the  Eustachian  tube. 

Internal  Ear  or  Labyrinth, — consists  of  the  osseous  labyrinth  and  the 
membranous  labyrinth,  the  latter  being  contained  within  the  former, 
wEich  comjirises  the  vestibule,  the  semi-circular  canals  and  the  cochlea. 
The  membranous  labyrinth  consists  of  the  utricle,  the  saccule  anfl  the 
membranous  semicircular  canals,  and  contains  the  terminal  filaments 
of  the  auditory  nerve. 


The  External  Ear. 

The  Auricle  or  Pinna  is  the  external  irregularly  shaped  appendage, 
fastened  to  the  malar  and  temporal  bones  by  ligaments.  It  consists  of  a 
thin  plate  of  yellow'  fibro-cartilage,  deficient  in  places  where  its  j>arts  are 
joined  together  by  fibrous  tissue,  and  is  coverefl  by  perichondrium  and 
integument,  the  latter  containing  sebaceous  and  sweat  glands,  and  provided 
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with  short,  downy  hairs.  The  Auricle  presents  several  elevations  and  de- 
pressions, which  are  due  to  the  folding  of  its  cartilage,  and  are  named  as 
follows ; — 

Helix, — the  outer  curved  edge  of  the  pinna,  beneath  which  is  a deep 
groove,  the  fossa  navicularis,  or  fossa  of  the  helix. 

Anti-helix, — a curved  ridge,  parallel  with  and  in  front  of  the  helix,  bifur- 
cating above  to  enclose  a triangular  depression,  the  fossa  triangularis. 

Concha, — the  central  cavity  leading  into  the  auditory  canal. 

Tragus, — a conical  eminence  in  front  of  the  concha,  usually  covered  with 
hair  along  its  inferior  border. 

Anti-tragus,— a.  smaller  projection  facing  the  tragus,  from  which  it  is 
separated  by  a deep  fissure,  the  incisura  intcrtragica. 

Tiihercle  of  Darwin, — a small  tubercle  frequently  seen,  where  the  helix 
turns  downward. 

Lohe  or  Lobule, — the  soft,  pendulous  portion,  composed  of  integumentary, 
adipose  and  connective  tissues. 

Muscles  of  the  Auricle.  The  extrinsic  muscles  are  the  Attollens,  Attra- 
hens  and  Retrahens  Auriculam,  described  oq  page  76.  The  intrinsic  muscles 
are  very  slightly  developed,  and  are  the — 

M usculus  Helicis  Major, — vertically  on  the  anterior  border  of  the  helix. 

Musculus  Helicis  Minor, — on  the  lateral  surface  of  the  root  of  the  helix. 

Tragicus,—\\QS  vertically  on  the  outer  surface  of  the  tragus. 

A nti-tragicus, — on  the  posterior  wall  of  the  auditory  canal. 

Transversus  Auriculce, — on  the  posterior  surface  of  the  auricle,  radiating 
outward  from  the  convexity  of  the  concha. 

Ohliquus  Auriculce, — also  on  the  posterior  surface,  radiating  upward  from 
the  convexity  of  the  concha. 

The  Auditory  Canal  is  an  osseo-cartilaginous  tube,  about  inch  long, 
extending  from  the  concha  to  the  membrana  tympani,  and  curved  irregularly 
in  its  course.  The  cartilaginous,  or  external  portion,  is  about  i inch  long, 
and  deficient  posteriorly  and  above,  where  it  is  filled  by  strong  fibrous 
tissue.  The  canal  is  lined  with  integument,  having  numerous  hair  follicles, 
sebaceous  and  ceruminous  glands.  Its  relations  are — in  front,  the  condyle 
of  the  lower  jaw;  below  and  in  front,  the  parotid  gland;  behind,  the  mastoid 
cells  and  the  transverse  sinus,  separated  from  it  by  a very  thin  bony  plate; 
above,  the  mastoid  cells  and  the  dura  mater  of  the  brain,  separated  from 
it  by  a thin  osseous  plate.  The — 

Sulcus  Tympanicus,—\’s,  a groove  at  the  bottom  of  the  canal  for  the 
insertion  of  the  membrana  tympani.  It  is  interrupted  above  by  a 
notch,  the  incisura  Rivini. 


THE  EAR. 


2(i7 


Vessels  and  Nerves.  The  Arteries  of  the  auricle  are  derived  from  the 
external  carotid  artery,  viz. — the  anterior  and  posterior  auricular,  and  the 
auricular  branch  of  the  occipital.  Those  of  the  auditory  canal  are  branches 
from  the  posterior  auricular,  internal  maxillary,  and  temporal  arteries.  The 
Nerves  of  the  canal  are  derived  from  the  temporo-auricular  branch  of  the 
inferior  maxillary  division  of  the  5th,  and  the  auricular  branch  of  the  pneu- 
mogastric.  Those  of  the  auricle  are  the — 

Auricularis  Magnus, — from  the  cervical  plexus. 

Auricular, — branch  of  the  pneumogastric  (also  called  Arnold’s  nerve). 

Auricula-temporal, — branch  of  the  inferior  maxillary  div.  of  the  5th. 

Occipitalis  Major, — from  the  post,  division  of  the  2nd  cervical  nerve. 

Occipitalis  Minor, — from  the  cervical  plexus. 

Posterior  Auricular, — branch  of  the  facial,  to  the  muscles 

The  Memrrana  Tympani. 

The  Membrana  Tympani,  or  Drumhead,  is  an  oval,  inelastic,  semi- 
transparent membrane,  about  inch  in  thickness,  situated  obliquely  at 
the  bottom  of  the  auditory  canal,,  inclined  inward  and  forward,  so  as  to 
form  almost  a continuation  of  the  posterior  wall  of  the  canal.  As  seen 
through  the  canal,  it  is  of  a delicate  blue-gray  color,  arched  inward,  and 
presents  for  consideration  the  following  points: — 

Tubercle, — white  in  color  at  the  upper  border,  made  by  the  short  process 
of  the  malleus  behind. 

Stripe, — also  white,  running  downward  from  the  tubercle,  and  formed  by 
the  handle  of  the  malleus  behind. 

Light-spot, — a triangular  reflection,  its  apex  at  the  tij)  of  the  malleus- 
handle,  its  base  extending  to  the  periphery  of  the  membrane.  It  is 
due  to  the  concavity  of  the  exterior  surface  of  the  membrane. 

Umbo,  or  Navel, — is  the  dark,  central,  de{)ressed  part  of  the  membrane. 

Shrapneir s Membrane, — is  the  upper  posterior  part  of 

the  drumhead,  where  it  is  somewhat  flaccid.  Fig.  96. 

Rivinian  Foramen, — a minute  opening  supposed  to 
exist  in  the  portion  called  Shrapnell’s  membrane. 

Structure.  The  Membrana  Tympani  is  composed 
of  3 layers,  an  external  or  cuticular  layer,  a middle  or 
fibrous,  and  an  internal  or  mucous  layer.  Its  circum- 
ference is  thickened  to  form  an  incomjilete  ring,  which 
is  received  into  the  sulcus  tympanicus  at  the  inner  end 
of  the  auditory  canal.  The  anterior  and  posterior  ends  of  this  ring  are 
shown  by  (v)  and  (h)  in  the  figure.  The — 
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External  or  Cuticular  Layer, — is  derived  from  the  integument  lining  the 
auditory  canal. 

Middle  or  Fibrous  Layer, — consists  of  external,  radial  fibres,  which  radiate 
from  the  handle  of  the  malleus;  and  internal,  circular  fibres,  most 
numerous  around  the  circumference.  Between  these  two  sets  of  fibres 
are  situated  the  short  process  and  handle  of  the  malleus. 

Internal  or  Mucous  Layer, — is  continuous  with  the  mucous  lining  of  the 
tympanum. 

The  Internal  Surface  of  the  Membrana  Tympani  is  convex,  and  presents 
the  curved  handle  of  the  malleus  pointing  downward  between  its  layers; 
also  the  chorda  tympani  nerve  passing  along  the  upper  margin  to  the  Gla- 
serian  fissure.  A fibrous  fold  descends  from  the  upper  portion  of  the  mar- 
ginal ring,  for  a short  distance  along  the  malleus-handle,  forming  the — 

Anterior  and  Posterior  Pouches, — one  on  each  side  of  the  malleus-handle 
opening  downward. 

Fold  jor  the  Tensor  Tympani  Muscle, — containing  its  tendon,  passes  down- 
ward to  the  base  of  the  handle  of  the  malleus. 

Nerves  and  Vessels.  The  Membrana  Tympani  receives  its  nervous 
sup[)ly  from  the  auriculo-temporal  branch  of  the  inferior  maxillary,  the 
auricular  branch  of  the  pneumogastric,  and  the  tympanic  branch  of  the 
glosso-])haryngeal.  The  Veins  open  into  the  external  jugular,  except  those 
on  the  inner  surface,  which  drain  partly  into  the  lateral  sinus  and  veins 
of  the  dura  mater,  and  partly  into  a plexus  on  the  Eustachian  tube.  The 
Arteries  are  the — 

Deep  Auricular,  branch  of  the  internal  maxillary,— supplies  the  external 
layer,  and  forms  with  the  tympanic  branches  a capillary  plexus  in  the 
middle  layer,  (von  Trolsch,  Roosa,  etc.) 

Tympanic  Branches,  of  the  internal  maxillary  and  internal  carotid  arte- 
ries,— supply  the  internal  layer,  the  former  with  the  stylo-mastoid 
artery  forming  a vascular  circle  around  the  membrane,  and  both  anas- 
tomosing on  the  membrane  with  the — 

Vidian, — branch  of  the  internal  maxillary,  and  the — 

Stylo-mastoid, — from  the  posterior  auricular  branch  of  the  external  carotid. 

The  Middle  Ear  or  Tympanum. 

The  Tympanum,  or  Drum,  is  an  irregular  cavity  within  the  petrous 
portion  of  the  temporal  bone,  lying  between  the  membrana  tympani  and 
the  internal  ear,  and  communicating  with  the  naso-pharynx  by  the  Eusta- 
chian tube.  It  contains  the  ossicles  of  the  tympanum,  part  of  the  chorda 
tympani  nerve,  and  air.  Its  average  diameters  are  about  \ inch  antero- 
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posteriorly,  ^ to  | inch  vertically,  and  to  ^ inch  transversely.  It  con- 
sists of  two  parts,  the  atrium  or  tympanic  cavity  proj)cr,  opposite  the  tym- 
panic membrane;  and  the  attic  or  epitympanic  recess  above,  containing  the 
upper  half  of  the  malleus  and  the  greater  part  of  the  incus.  Its  roof  and 
floor  are  formed  by  thin  osseous  lamina;,  the  floor  separating  it  from  the 
jugular  fossa  and  vein,  and  presenting,  near  the  inner  wall,  a small  ai)crture 
for  Jacobson'' s nerve.  The  other  walls  of  the  tympanum  present  for  ex- 
amination the  following  points; — 

Outer  Wall, — is  formed  by  the  membrana  tympani  and  presents  the — 

Iter  Chordee  Posterius, — opens  close  to  the  posterior  edge  of  the  drumhead, 
for  the  entrance  of  the  chorda  tympani  nerve. 

Iter  Chordee  Anterius, — opens  just  in  front  of  the  drumhead,  for  the  exit 
of  the  chorda  tympani  nerve  to  the  canal  of  Huguicr. 

Glaserian  Fissure, — opens  above  and  in  front  of  the  drumhead,  receiving 
the  long  process  of  the  malleus,  the  anterior  ligament  of  the  malleus, 
and  the  tympanic  branch  of  the  internal  maxillary  artery. 

Inner  Wall, — is  the  outer  wall  of  the  labyrinth,  presents  the — 

Fenestra  Ovalis, — an  oval  opening,  leading  into  the  vestibule,  and  closed 
by  a membrane,  to  which  is  attached  the  base  of  the  stapes. 

Fenestra  Rotunda, — a smaller  opening,  below  the  fenestra  ovalis,  leading 
into  the  scala  tympani  of  the  cochlea,  and  closed  by  the  membrana  tym- 
pani secundaria,  a membrane  of  3 layers. 

Promontory, — an  elevation  corresponding  to  the  first  turn  of  the  cochlea, 
situated  between  the  fenestrae  and  in  front  of  them. 

Ridge  0}  the  Aquceductus  Fallopii, — above  the  fenestra  ovalis,  behind  which 
it  curves  downward  along  the  posterior  wall. 

Posterior  Wall,  separates  it  from  the  mastoid  cells,  and  presents  the — 

Opening  0}  the  Antrum  Mastoideum, — which  communicates  with  the  mas- 
toid cells. 

Pyramid, — a hollow  conical  eminence,  behind  the  fenestra  ovalis,  contains 
the  stapedius  muscle,  and  a minute  canal  communicating  with  the 
aqua;ductus  Fallopii  and  transmitting  a nerve  to  the  stapedius. 

Ridge  of  the  Aquceductus  Fallopii, — the  vertical  portion:  (see  above). 

Anterior  Wall,  separates  it  from  the  carotid  canal,  and  presents  the — 

Opening  of  Canal  for  the  Tensor  Tympani  Muscle, — above,  situated  on  a 
small  projection,  sometimes  called  the  anterior  pyramid. 

Opening  of  the  Eustachian  Tube, — next  below,  the  two  canals  being  sepa- 
rated from  each  other  by  a thin,  horizontal,  bony  plate,  the  processus 
coch  lea  ri  form  is . 

The  Ossicles  of  the  Tympanum  are  three  small  bones,  which  form  a 
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chain  across  the  tympanic  cavity,  connecting  the  membrana  tympani  with 
the  fenestra  ovalis,  and  named  the — 

MalleuSj  or  Hammer  (yl),— consists  of  a head,  neck,  short  process,  long 

process  or  processus  gracilis,  and  handle  or 
manubrium.  The  short  process  and  handle 
are  fastened  to  the  middle  layer  of  the  drum- 
head. The  long  process  is  received  into  the 
Glaserian  fissure,  and  the  head  articulates 
with  the  head  of  the  incus. 

Incus,  or  Anvil  {B), — has  a head,  also  a long 
and  a short  process.  The  head  articulates 
with  the  head  of  the  malleus,  the  short 
process  with  the  fossa  incudis  in  the  epi- 
tympanic  recess,  the  long  process  with  the  head  of  the  stapes,  by  the 
os  orhiciilarc,  its  convex  extremity. 

Stapes,  or  Stirrup  (C),— presents  a head,  neck,  base  and  two  crura.  Its 
head  articulates  with  the  incus,  its  base  rests  on  the  membrane  closing 
the  fenestra  ovalis,  its  neck  receives  the  tendon  of  the  stapedius  muscle. 

Ligaments  of  the  Ossicles  are  5 in  number,  besides  the  capsular  liga- 
ments of  their  articulations,  3 for  the  malleus,  i for  the  incus,  and  i for 
the  stapes,  as  follows. 

Anterior  Ligament  of  the  Malleus, — formerly  described  as  the  laxator 
tympani  muscle,  from  the  neck  of  the  malleus  to  the  anterior  wall  of 
the  tympanum. 

Superior  of  the  Malleus, — from  the  head  of  the  malleus  to  the  roof  of  the 
epitympanic  recess. 

External  of  the  Malleus, — from  the  short  process  of  the  malleus  to  the 
posterior  part  of  the  notch  in  the  tympanic  ring. 

Posterior  of  the  Incus, — from  the  end  of  the  short  process  of  the  incus 
to  the  posterior  part  of  the  epitympanic  recess.  [The  so-called  superior 
ligament  of  the  incus  is  merely  a fold  of  mucous  membrane.] 

Annular  Ligament  of  the  Stapes, — around  the  circumference  of  the  base 
of  the  stapes,  connecting  it  to  the  margin  of  the  fenestra  ovalis. 

Muscles  of  the  Tympanum  are  2,  the  Tensor  Tympani  and  the  Stape- 
dius. Formerly  two  others  were  described,  the  laxator  tympani  and  the 
laxator  tympani  minor,  but  the  former  is  now  called  the  anterior  ligament 
of  the  malleus,  and  the  latter  is  merely  the  posterior  part  of  the  external 
ligament  of  the  malleus.  The — 

Tensor  Tympani, — arises  from  the  under  surface  of  the  petrous  portion 
of  the  temporal  bone,  the  cartilaginous  Eustachian  tube,  and  its  own 
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osseous  canal;  and  is  inserted  into  the  handle  of  the  malleus.  It  draws 
the  membrana  tympani  inward  and  tense.  Its  nerve  is  a branch  from 
the  otic  ganglion. 

Stapedius, — arises  from  a conical  cavity  in  the  interior  of  the  pyramid ; 
its  tendon  emerges  from  the  orifice  at  the  apex  of  the  pyramid,  and 
is  inserted  into  the  neck  of  the  stapes.  It  draws  the  head  of  the  stapes 
backward,  and  probably  compresses  the  contents  of  the  vestibule.  Its 
7ierve  is  the  tympanic  branch  of  the  facial. 

Vessels  of  the  Tympanum.  The  Veins  terminate  in  the  pterygoid 
plexus  and  in  the  superior  petrosal  sinus.  The  Arteries  are  6 in  number, 
as  follows : — 

Tympanic, — branch  of  the  internal  maxillary,  entering  by  the  Glaserian 
fissure,  anastomosing  on  the  membrana  tympani,  in  a vascular  circle 
with  the  Stylo-mastoid  and  Vidian  arteries,  and  the  Tympanic  br.  of 
the  internal  carotid. 

Stylo-mastoid, — br.  of  the  posterior  auricular  br.  of  the  external  carotid 
entering  at  the  stylo-mastoid  foramen. 

Petrosal, — br.  of  middle  meningeal  artery,  entering  by  the  hiatijs  Fallopii. 

Tympanic, — br.  from  the  internal  carotid  artery. 

Branch  from  the  Vidian, — br.  of  the  internal  maxillary;  accompanying  the 
Eustachian  tube. 

Branch  from  the  Ascending  Pharyngeal, — from  the  external  carotid;  also 
accompanying  the  Eustachian  tube. 

Nerves  of  the  Tympanum.  Besides  the  nerves  supplying  the  two  mus- 
cles, (see  above),  the  Chorda  Tympani  Nerve  enters  the  tympanum  by 
the  iter  chordae  posterius,  crosses  the  cavity  between  the  handle  of 
the  malleus  and  the  long  process  of  the  incus,  and  makes  its  exit  by 
the  iter  chordae  anterius,  after  passing  close  along  the  upper  part  of 
the  membrana  tympani.  The  mucous  membrane  lining  the  tympanum 
is  supplied  by  the  branches  of  distribution  of  the  Tympanic  Plexus, 
which  lies  on  the  inner  wall  around  the  promontory,  and  is  formed  by 
the — 

Tympanic  Branch  of  the  Glosso-pharyngeal, — also  known  as  Jacobson’s 
nerve,  enters  by  an  aperture  in  the  floor  near  the  inner  wall. 

Small  Deep  Petrosal, — from  the  carotid  j)lcxus  of  the  sympathetic,  enters 
from  the  carotid  canal. 

Small  Superficial  Petrosal, — from  the  otic  ganglion,  enters  near  the  canal 
for  the  tensor  tympani  muscle. 

Branch  from  the  Great  Superficial  Petrosal, — enters  through  the  inner  wall, 
just  in  front  of  the  fenestra  ovalis. 
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The  Eustachian  Tube  is  an  osseo-cartilaginous  canal,  about  inch 
long,  to  3 inch  in  diameter,  which  forms  a channel  of  communication 
between  the  tympanum  and  the  pharynx.  It  passes  obliquely  downward, 
forward  and  inward,  from  the  anterior  wall  of  the  tympanum  to  the  naso- 
pharynx, where  it  ends  in  an  oval  orifice  on  the  side  wall  of  the  pharynx 
just  behind  the  inferior  meatus  of  the  nose.  The  osseous  part,  ^ inch  long, 
terminates  at  the  angle  of  junction  of  the  petrous  and  squamous  portions 
of  the  temporal  bone,  in  a jagged  margin,  to  w'hich  the  cartilaginous  part 
is  attached.  The  latter,  i inch  long,  is  formed  by  a triangular  plate  of 
elastic  fibro-cartilage,  folded  on  itself  above  so  as  to  leave  a deficiency 
below,  which  is  filled  by  fibrous  tissue.  This  portion  of  the  tube  expands 
as  it  descends  into  a trumpet-shaped  lower  extremity.  The  tube  is  lined 
by  ciliated  mucous  membrane,  continuous  with  that  of  the  tympanum  and 
pharynx,  and  containing  mucous  glands,  also  adenoid  tissue  near  its  lower 
end.  The — 

Tube-tonsil, — is  formed  by  the  adenoid  tissue  in  the  mucous  lining  near 
the  pharyngeal  orifice. 

Isthmus, — is  the  narrowest  part  of  the  tube,  at  the  junction  of  the  osseous 
and  cartilaginous  j)ortions. 

Muscles, — are  the  dilator  tubae  fibres  of  the  tensor  palati,  which  open  the 
tube  during  deglutition,  aided  by  the  salpingo-pharyngeus  when  present. 
The  levator  palati  closes  the  pharyngeal  orifice.  For  these  muscles  see 
page  83. 

Arteries, — are  the  ascending  pharyngeal,  and  Vidian,  from  the  external 
carotid. 

Nerves, — are  pharyngeal  branches  from  the  glosso-pharyngeal,  pneumo- 
gastric  and  sympathetic,  through  the  pharyngeal  plexus,  also  the  upper 
posterior  nasal  branches  of  Meckel’s  ganglion.  The  otic  ganglion  lies 
on  the  outer  side  of  the  cartilaginous  portion  of  the  tube,  and  supplies 
the  tensor  palati  muscle. 

The  Internai.  Ear  or  Labyrinth. 

The  Internal  Ear  or  Labyrinth  is  the  essential  part  of  the  organ  of 
hearing.  It  lies  internal  to  the  tympanum,  within  the  petrous  portion  of 
the  temporal  bone,  and  consists  of  a series  of  osseous  chambers,  the  Osseous 
Labyrinth,  containing  a fluid,  the  perilymph,  in  which  lies  a membranous 
reproduction  of  the  chambers,  the  Membranous  Labyrinth,  wTich  also  con- 
tains a fluid,  the  endolymph.  Within  the  membranous  labyrinth  are  dis- 
tributed the  terminal  filaments  of  the  auditory  nerve,  which  being  suspended 
between  two  fluids,  are  not  only  protected  from  injury,  but  enabled  to 
receive  the  most  delicate  vibrations  communicated  to  the  fluids  sur- 


THE  EAR. 


‘>7‘i 

^ 4 9 > 


rounding  them.  The  Internal  Ear  comj)rises  the  following-named  struc- 
tures ; — 

{Vestibule  (4),  the  central  cavity. 

Semicircular  Canals,  behind  the  vestibule. 
Cochlea  (8),  in  front  of  the  vestibule. 


Membranous  Labyrinth, 


' Utricle,  a membranous  sac,  in  the  vestibule. 
Membranous  Semicircular  Canals,  in  the  osse- 
ous canals. 

Saccule,  a membranous  sac,  in  the  vestibule. 
Membranous  Cochlea,  a spiral  tube,  enclosed 
in  the  osseous  cochlea. 


Auditory  Nerve, — the  8th  cranial  nerve,  I’ortio  Mollis  of  the  7th  j)air. 
Organ  of  Corli, — the  terminal  auditory  apparatus,  in  the  membranous 
cochlea. 

Internal  Auditory  Meatus, — by  which  the  auditory  nerve  enters  from  the 
brain. 


The  Vestibule  (4)  is  the  central  common  cavity  of  communication  be- 
tween the  osseous  parts  of  the  internal  ear,  and  measures  in  vertical  diameter 
about  3 inch,  laterally  about  inch.  It  is  situated  internal  to  the  tym- 
panum, behind  the  cochlea  (8),  and  in  front  of  the  semicircular  canals  (2), 
communicating  in  front  with  the  scala  vestibuli  of  the  cochlea,  and  behind 
by  five  openings  with  the  semicircular  canals.  It  contains  a fluid,  the 
perilymph,  also  the  utricle  and  sacctde  of  the 
membranous  labyrinth,  and  presents  the  follow-  Fig.  98. 

ing  points: — 

Fenestra  Ovalis, — on  its  outer  wall,  closed  by 
the  base  of  the  stapes  and  its  annular  liga- 
ment. 

Fovea  Hemisphccrica  (7),— a small  circular 
depression  on  the  inner  wall,  for  the  sac- 
cule, perforated  by  several  minute  orifices 
for  filaments  of  the  auditory  nerve. 

Crista  Vestibuli, — a vertical  ridge  on  the  inner 
wall  behind  the  fovea.  It  bifurcates  below 
to  enclose  the — 

Fossa  Cochlearis, — a small  depression,  perforated  for  the  passage  of  fila- 
ments of  the  auditory  nerve. 

Aquccductus  Vestibuli, — opens  behind  the  crista,  ending  on  the  posterior 
surface  of  the  petrous  portion  of  the  temporal  bone.  It  transmits  a 
small  vein,  and  contains  the  ductus  endo-lymphaticus,  a tubular  prolonga- 
18 
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tion  of  the  lining  membrane  of  the  vestibule,  which  ends  in  a cul-de- 
sac  between  the  layers  of  the  dura  mater  in  the  cranial  cavity. 

Fovea  Senii-ellipiica  (6), — a transverse  oval  depression  on  the  roof;  be- 
hind it  are  the  5 orifices  of  the  semicircular  canals,  and  in  front  is  the 
opening  into  the  scala  vestibuli  of  the  cochlea. 

The  Semicircular  Canals  are  three  C-shaped  bony  tubes,  each  about  2V 
inch  in  diameter,  situated  above  and  behind  the  vestibule,  into  which  they 
open  by  5 apertures.  Each  canal  lies  at  a right  angle  with  the  other  two. 
The  superior  and  posterior  canals  are  each  nearly  an  inch  long,  and  are 
placed  vertically;  they  join  together  behind  in  the  crus  commune,  which 
opens  into  the  vestibule.  The  external  canal  is  about  \ inch  long,  placed 
horizontally,  its  arch  being  directed  outward  and- backward.  The  canals 
contain  the  perilymph,  and  the  membranous  semicircular  canals.  The — 

Ampulla, — is  a flask-shaped  dilatation  of  each  canal  at  one  extremity, 
having  a diameter  of  about  j’o  inch. 

The  Cochlea  is  a bony  tube,  about  li  inch  long,  tapering  from  to 
inch  in  diameter,  coiled  around  a central  conical  axis  for  2f  turns,  and 
resembling  a snail-shell  in  appearance;  is  situated  in  front  of  the  vestibule, 
its  apex  pointing  forward  and  outward,  and  is  separated  from  the  carotid 
canal  in  front  by  a thin  wall.  Its  central  axis,  the  modiolus,  is  of  conical 
shape,  and  is  channeled  by  small  canals  for  the  passage  of  arteries  and 
nerves,  and  by  a central  one,  the  canalis  centralis  modioli.  Its  apex  is 

within  the  last  coil  of  the  cochlea,  and 
is  expanded  into  a funnel-shaped  lamella, 
the  infundibuliiyn.  The — 

Canalis  Spiralis  Modioli,  or  Spiral 
Canal, — is  the  space  between  the 
modiolus  and  the  outer  wall  of  the 
cochlea.  It  makes  2f  turns,  from 
left  to  right  in  the  right  ear,  from 
right  to  left  in  the  left  ear;  and  ter- 
minates in  the  cupola,  a cul-de-sac  at  the  apex  of  the  cochlea.  It  presents 
3 openings, — the  fenestra  rotunda  (see  page  269),  communicating  with 
the  tympanum;  the  opening  into  the  vestibule,  and  the  orifice  of  the 
aquceductus  cochleae  (see  below). 

Lamina  Spiralis  (b), — is  a thin,  osseous  plate,  projecting  from  the  modiolus 
half  way  across  the  spiral  canal,  and  winding  around  the  modiolus 
terminates  near  the  apex  in  a hook-like  process,  the  hamidus.  Its 
deficiency  in  the  last  half  turn  of  the  cochlea  forms  the  Helicotrema, 
a space  in  which  the  two  scalae  unite.  It  consists  of  two  laminae, 
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between  which  pass  the  filaments  of  the  cochlear  nerve.  From  its  free 
edge  the  structures  comiiosing  the  membranous  cochlea  pass  to  their 
attachment  on  the  ojiposite  wall  of  the  cavity.  It  jiartially  divides  the 
spiral  canal  into  2 passages,  the  scala  vcstibuli  above  and  the  scala 
tyrnpani  below. 

Aqucrduciiis  Cochlea, — is  a minute  funnel-shaped  canal  which  begins  by  a 
small  orifice  in  the  lower  wall  of  the  scala  tyrnpani,  and  runs  in  the 
inner  wall  of  the  jugular  fossa,  ending  on  the  basilar  surface  of  the 
petrous  portion  of  the  temporal  bone.  It  transmits  a vein  from  the 
cochlea  to  the  jugular  vein,  and  forms  a communication  between  the 
perilymph  in  the  scala  tyrnpani  and  the  subarachnoidean  space  of  the 
brain. 

The  Membranous  Labyrinth  is  situated  within  the  osseous  labyrinth, 
and  consists  of  two  membranous  sacs,  the  Utricle  (i)  and  Saccule  (2),  which 
lie  in  the  vestibule,  together  with  the 
Membranous  Semicircular  Canals  (6),  and 
the  Membranous  Cochlea  (5).  The  utricle 
and  saccule  communicate  with  each  other 
indirectly  by  a small  canal  contained  in 
the  aquaeductus  vestibuli.  The  saccule 
communicates  with  the  membranous  coch- 
lea by  the  canalis  reuniens  (4),  and  the 
membranous  semicircular  canals  open  into 
the  utricle;  so  that  the  membranous  laby- 
rinth affords  an  uninterrupted  channel  for  the  endolymph  which  it  contains. 
The  walls  consist  of  3 layers, — an  outer  fibrous  coat,  a middle  one  resembling 
the  hyaloid  membrane,  and  an  inner  layer,  formed  of  polygonal,  nucleated 
epithelial  cells.  In  the  walls  of  the  utricle  and  saccule  are  contained  2 small 
bodies,  the — 

Otoliths, — consisting  of  minute  crystals  of  calcium  carbonate,  held  to- 
gether in  a mesh  of  delicate  fibrous  tissue. 

The  Utricle  (i)  is  a flattened,  oblong  membranous  sac,  fastened  to  the 
inner  wall  of  the  vestibule  in  the  fovea  semi-elliptica.  It  is  filled  with 
endolymph,  nearly  surrounded  by  perilymj)h,  and  communicates  with  the 
saccule  through  the  small  tube  in  the  aquxductus  vestibuli.  The  mem- 
branous semicircular  canals  open  into  its  cavity  behind  by  5 orifices.  The — 

Macula  Acustica  Utricularis, — is  a thickened  spot  in  the  wall  where  it  is 
lodged  in  the  fovea,  receiving  the  utricular  filaments  of  the  auditory 
nerve. 

Ductus  Endolymphaticus, — is  given  off  from  the  anterior  wall,  through  the 
aquacductus  vestibuli,  to  the  cavity  of  the  saccule. 


Fig.  ioo. 
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The  Saccule  (2)  is  the  smallest  of  the  two  membranous  sacs,  about 
inch  in  diameter,  attached  at  one  point  to  the  utricle,  and  also  to  the  fovea 
hemispherica  of  the  vestibule,  being  elsewhere  surrounded  by  perilymph, 
and  containing  endolymj)h.  It  communicates  with  the  utricle  through  the 
ductus  endolymphaticus  in  the  ac^uaeductus  vestibuli,  and  also  with  the  mem- 
branous cochlea  by  its  neck,  the — 

Canal  is  Re  un  tens  (4), — about  inch  long  and  inch  in  diameter, 

connects  the  cavity  of  the  saccule  and  the  vestibular  end  of  the  mem- 
branous cochlea  (3). 

Macula  Saccularis, — is  a dense,  circular  point,  inch  in  diameter,  on  the 
wall  of  the  saccule,  formed  by  a thickening  of  the  connective  tissue 
where  the  saccular  filaments  of  the  auditory  nerve  enter. 

The  Membranous  Semicircular  Canals  have  the  same  shape  as  the 
osseous  ones  in  which  they  are  contained  but  are  | their  diameter.  They 
are  fastened  thereto  by  the  convex  curves,  and  are  elsewhere  surrounded 
by  perilymph,  except  at  the  ampullary  enlargements,  where  they  fill  the 
osseous  canals  and  present  a thickened  elevation  projecting  into  the  cavity 
and  called  the  septum  transversum,  in  which  the  nerves  end.  They  are  held 
in  {losition  by  numerous  fibrous  bands,  connecting  them  to  the  walls  of  the 
osseous  canals. 


Fig.  ioi. 


The  Membranous  Cochlea,  also  called  the  Ductus  Cochlearis  or  Scala 
Media,  is  a spiral  tube  enclosed  in  the  spiral  canal  of  the  osseous  cochlea  (16), 
lying  along  its  outer  wall,  to  which  it  is  attached,  being  also  attached  to 
the  lamina  spiralis  (10)  on  the  opposite  side  of  the  cavity.  It  is  formed 
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by  the  membrana  hasilaris  (8)  below,  the  membrane  of  Reissner  (i8)  above, 
and  the  periosteum  of  the  cochlear  wall  on  the  outer  side,  its  cross-section 
being  of  triangular  form.  It  is  filled  with  endolymph,  and  contains  the 
organ  of  Corti  (ii)  covered  by  the  membrana  tectoria  (7).  The — 

Limbus  Lamhice  Spiralis  (10), — is  the  soft  structure  of  periosteum  on  the 
edge  of  the  lamina  spiralis,  and  lies  in  the  membranous  cochlea.  It 
has  two  lips, — an  upper,  the  labium  vestibulare^  and  a lower,  the  labium 
tympanicum,  with  a C-shaped  concavity,  the  sulcus  spiralis  internus, 
between  them. 

Membrane  of  Reissner  (18), — extends  from  the  edge  of  the  lamina  spiralis 
to  the  outer  cochlear  wall,  separating  the  membranous  cochlea  from  the 
scala  vestibuli  (2). 

Membrana  Basilaris  (8), — is  the  tympanic  wall  of  the  membranous  coch- 
lea, extending  from  the  labium  tympanicum  of  the  lamina  spiralis  to 
the  outer  cochlear  wall,  where  its  insertion  is  called  the  ligamentum 
spirals  (5),  or  muscle  of  Todd  and  Bou'man.  On  it  rests  the  Organ  of 
Corti  (ii), — covered  by  the  membrana  tectoria. 

Membrana  Tectoria  (7), — extends  parallel  to  the  membrana  basilaris  from 
the  labium  vestibulare,  over  the  organ  of  Corti,  to  be  attached  externally 
to  the  outer  row  of  Deiters’  cells  (see  below). 

Vas  Spirale  (9), — a vessel  in  the  vascular  connective  tissue  of  the  mem- 
brana basilaris,  below  the  organ  of  Corti. 

Zona  Arctuata, — is  the  inner  area,  and  the  zona  pectinate  is  the  outer 
area,  of  the  membrana  basilaris. 

The  Organ  of  Corti  (ii),  or  Papilla  Spiralis,  is  situated  on  the  inner 
surface  of  the  membrana  basilaris  (8),  is  covered  by  the  membrana  tec- 
toria (7),  and  appears  as  a papilla  winding  spirally  throughout  the  length 
of  the  membranous  cochlea.  It  is  an  arrangement  of  cells,  some  of  which 
are  rod-like  in  form,  and  others  are  epithelial  hair-cells,  the  whole  being 
supposed  to  be  the  essential  organ  of  hearing.  The — 

Rods  of  Corti, — are  arranged  in  two  rows,  resting, 
by  their  pedestals,  on  the  membrana  basilaris, 
and  uniting  with  each  other  by  their  heads, 
so  as  to  form  an  arched  tunnel,  the  tunnel  of 
Corti,  between  them  and  the  membrana  basil- 
aris all  along  the  length  of  the  cochlea.  Num- 
ber of  rods  in  inner  row  about  6,000,  in  outer 
row  4,000.  Average  diameter  of  the  rods,  from 
I'shiso  inch. 

Head-  plates, — are  attached  to  the  heads  of  the  inner  rods,  for  the  reception 
of  the  rods  of  the  opposite  row. 
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Lamina  Reticularis  (i), — a delicate  perforated  membrane  which  extends 

from  the  articulations 
of  the  rods  outwards 
to  the  external  row  of 
the  outer  hair-cells. 
Auditory  Cells  (2), — are 
epithelial  structures 
covering  the  inner 
surfaces  of  the  walls 
and  the  floor  of  the 
membranous  cochlea.  Those  which  cover  the  inner  rods  by  a single 
row  number  about  3,500,  are  nucleated,  covered  with  tufts  of  cilia, 
and  called  the  inner  hair-cells.  On  the  outer  rods  are  3 or  4 rows 
of  similar  cells,  numbering  about  12,000,  and  named  the  outer  hair- 
cells.  Between  the  latter  are  rows  of  supporting  cells,  called  the  cells 
of  Deiters,  and  outside  them  are  5 or  6 rows  of  columnar  cells,  the’ 
cells  of  Hensen,  beyond  which  are  the  cells  of  Claudius. 

The  Auditory  Nerve,  the  8th  or  Portio  Mollis  of  the  7th  pair,  arises 
by  two  roots  from  the  medulla  oblongata,  the  vestilndar  root  from  the  trigo- 
num  acustici  in  the  floor  of  the  4th  ventricle,  the  cochlear  root  from  the 
accessory  nucleus  and  the  tuberculum  acusticum,  in  the  medulla,  close  to 
the  resliform  body.  It  emerges  from  the  medulla  at  the  lower  border  of 
the  pons  Varolii,  in  company  with  the  facial  nerve,  from  which  it  receives 
one  or  two  filaments,  both  nerves  passing  into  the  internal  auditory  meatus, 
at  the  bottom  of  which  the  auditory  divides  into  two  branches,  vestibular 
and  cochlear.  The — 

Vestibular  Nerve, — has  a ganglion,  the  ganglion  of  Scarpa,  on  it  in  the 
internal  auditory  meatus;  it  then  divides  into  3 branches,  which  pass 
through  minute  orifices  in  the  bottom  of  the  meatus,  and  entering  the 
vestibule,  are  distributed  to  the  utricle  and  the  ampullae  of  the  external 
and  superior  semicircular  canals  respectively. 

Cochlear  Nerve, — gives  off  branches  to  the  saccule  and  the  ampulla  of 
the  posterior  semicircular  canal,  and  then  divides  at  the  base  of  the 
modiolus  of  the  cochlea  into  numerous  filaments  (14),  which  pass  be- 
tween the  lamellae  of  the  lamina  spiralis  to  the  hair-cells  of  the  organ 
of  Corti  (Fig.  loi).  On  it  in  the  spiral  canal  of  the  modiolus  is  the — 

Ganglion  Spirale  (13), — consisting  of  bipolar  nerve-cells,  which  are  the 
true  cells  of  origin  of  this  nerve,  one  pole  being  prolonged  centrally  to 
the  brain,  and  the  other  peripherally  to  the  hair-cells  of  Corti’s  organ. 


\ / f 
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The  Internal  Auditory  Meatus  is  a large  orifice  on  the  posterior  surface 
of  the  petrous  portion  of  the  temporal  bone,  leading  into  a short  canal, 
which  runs  outward  for  ^ inch,  and  is  closed  by  a vertical  plate,  the  lamina 
cribrosa,  divided  by  a crest,  the  crisla  jalcijurniis,  into  4 depressions,  which 
are  perforated  by  foramina  for  the  passage  of  the  branches  of  the  auditory 
nerve  into  the  labyrinth.  The 

Tractus  Spinalis  Foraminosus, — is  the  anterior  lower  depression,  has  a 
number  of  foramina  spirally  arranged  and  opening  into  the  central 
canal  of  the  cochlea,  transmitting  the  nerve  to  the  cochlea. 

Area  Cribrosa  Media, — just  below  the  posterior  part  of  the  crest,  transmits 
the  nerves  to  the  saccule. 

Foramen  Singidare, — behind  the  preceding  area,  for  the  nerve  to  the 
posterior  semicircular  canal. 

Area  Cribrosa  Superior, — above  the  crest  posteriorly,  for  the  filaments  to 
the  utricle  and  the  superior  and  external  semicircular  canals. 

Opening  0}  the  Aqueediictiis  Fallopii, — above  and  in  front,  for  the  passage 
of  the  facial  nerve. 

Opening  of  the  Aqiiccductus  Vestibiili,—s.  slit  behind  the  meatus,  trans- 
mits the  ductus  endolymphaticus,  also  a small  artery  and  vein. 

Vessels  of  the  Internal  Ear.  The  Veins  accompany  the  arteries,  and 
uniting  at  the  base  of  the  modiolus  empty  into  the  superior  petrosal  sinus 
or  into  the  lateral  sinus.  The  Arteries  are  the — 

Internal  Auditory,  br.  of  the  basilar  (from  the  vertebral), — accompanies 
the  auditory  nerve  into  the  internal  auditory  meatus,  where  it  divides 
into  vestibular  and  cochlear  branches. 

Stylo-mastoid,  br.  of  the  jiosterior  auricular  (from  the  external  carotid), — 
sends  some  small  branches  to  the  internal  ear. 


ORGANS  OF  DIGESTION. 

The  Alimentary  Canal  is  a musculo-membranous  tube,  about  30  feet 
in  length,  extending  from  the  mouth  to  the  anus,  lined  throughout  with 
mucous  membrane,  furnished  with  several  accessory  organs,  and  performing 
the  functions  of  ingestion,  mastication,  insalivation,  deglutition,  digestion, 
assimilation,  and  egestion.  Its  subdivisions  are  named  the — Mouth,  Phar- 
ynx, (Esophagus,  Stomach,  Small  Intestine  (duodenum,  jejunum  and  ileum) 
and  Large  Intestine  (c?ccum,  colon  and  rectum).  The  first  three  lie  above 
the  diaphragm,  the  rest  below  it. 

Accessory  Organs  of  Digestion  are  the — Teeth,  Salivary  glands  (pa- 
rotid, sub-maxillary,  sub-lingual).  Liver,  Pancreas,  and  Spleen. 
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THE  MOUTH. 

The  Mouth  is  an  oval-shaped  cavity,  placed  at  the  commencement  of 
the  alimentary  canal,  and  consists  of  the  vestibule,  and  the  cavity  proper. 
The  vestibule  is  a slit-like  aperture  between  the  lips  and  cheeks  in  front 
and  the  gums  and  teeth  behind.  The  cavity  proper  extends  from  the  alveolar 
arches  and  their  teeth  in  front  and  laterally  to  the  isthmus  of  the  fauces 
behind,  by  which  constricted  aperture  it  communicates  with  the  pharynx. 
Its  roof  is  formed  by  the  palate,  its  floor  by  the  tongue  and  its  mucous 
membrane,  reflected  to  the  lower  gum.  The  lips  are  the  two  fleshy  folds, 
which  surround  the  orifice  of  the  mouth,  the  cheeks  forming  its  sides  and 
being  continuous  with  the  lips  in  front;  both  are  formed  of  skin  externally, 
and  mucous  membrane  internally;  between  which  are  muscle,  fat,  areolar 
tissue,  vessels,  nerves  and  glands.  The  mouth  presents  for  examination  the 
tongue  (see  page  243),  the  gums  and  teeth  (described  separately),  the 
palate,  fauces,  tonsils,  and  openings  of  ducts  from  the  salivary  glands. 
Special  anatomical  features  presented  by  the  mouth  are  the — 

llaniular  Process  0}  the  Sphenoid  Bone, — may  be  felt  behind  the  last 
ujiper  molar  tooth;  also  the  internal  pterygoid  plate,  and  part  of  the 
pterygoid  jossa. 

Coronoid  Process, — of  the  lower  jaw,  at  its  anterior  border. 

Posterior  Palatine  Artery, — at  the  inner  side  of  the  last  upper  molar  tooth, 
and  in  front  of  the  hamular  process. 

Ptcry go-maxillary  Ligament, — is  felt  as  a fold  posteriorly  to  the  last  lower 
molar  tooth. 

Lingual  Branch  of  the  ^th, — the  gustatory  nerve, — passes  over  the  inner 
side  of  the  ramus  of  the  lower  jaw,  close  to  the  last  lower  molar  tooth. 

Openings  of  Stenson’s  Ducts,  from  the  parotid  glands, — in  the  vestibule, 
one  on  each  cheek,  opposite  the  2nd  upper  molar  tooth. 

Openings  of  Whartofds  Ducts,  from  the  submaxillary  glands, — in  the 
cavity  proper,  one  on  each  side  of  the  frcenum  of  the  tongue. 

Openings  of  the  Ducts  of  Rivinus,  from  the  sublingual  glands, — 8 to  20 
on  each  side,  open  into  the  cavity  proper,  on  either  side  of  the  fracnum 
of  the  tongue. 

The  Palate  and  Tonsils. 

The  Palate  forms  the  roof  of  the  mouth,  and  consists  of  the  hard  palate 
in  front,  and  the  soft  palate  behind.  The  LLard  Palate  is  formed  by  the 
palate  process  of  the  superior  maxillary  bone  and  the  horizontal  plate  of 
the  palate  bone,  is  covered  with  mucous  membrane,  which  is  closely  adherent 
to  the  periosteum,  and  presents  along  the  median  line,  a linear  ridge  or 
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raphe,  which  terminates  anteriorly  in  a papilla  corresponding  to  the  inferior 
opening  of  the  anterior  palatine  fossa.  The  Sujt  Palate  is  a movable  fold 
suspended  from  the  posterior  border  of  the  hard  palate,  and  forming  an 
incomplete  septum  between  the  mouth  and  the  pharynx.  It  consists  of  a 
fold  of  mucous  membrane,  enclosing  muscular  fibres,  an  ajxmeurosis,  ade- 
noid tissue,  vessels,  nerves  and  mucous  glands;  and  is  formed  by  fibres  of 
the  following — 

Muscles,  5 on  each  side,  the — levator  palati,  tensor  palati,  palato-glossus, 
j)alato-pharyngeus,  and  the  azygos  uvulae; — the  latter  forming  with  its 
fellow  the — 

Uvula, — a conical-shaped,  pendulous  process,  which  hangs  down  from  the 
middle  of  the  free  border  of  the  soft  palate. 

Anterior  Pillars  of  the  Fauces, — arch  downward  and  forward  to  the  base 
of  the  tongue,  and  contain  the  palato-glossi  muscles. 

Posterior  Pillars  o}  the  Fauces, — arch  downward  and  backward  to  the 
sides  of  the  pharynx,  and  contain  the  palato-j)haryngei  muscles. 

Isthmus  Faticium, — the  space  bounded  by  the  pillars  of  both  sides,  the 
free  border  of  the  palatd,  and  the  base  of  the  tongue.  It  communicates 
with  the  mouth  anteriorly  and  with  the  pharynx  posteriorly. 

The  Tonsils,  or  Amygdalcp,  are  two  prominent  bodies,  situated  one  on 
each  side,  between  the  anterior  and  posterior  pillars  of  the  fauces,  and 
nearly  an  inch  in  front  of  the  internal  carotid  artery.  Their  inner  surfaces 
show  12  to  15  orifices,  leading  into  recesses,  from  which  j oil  ides  branch 
out  into  the  substance  of  the  gland.  The  follicles  are  numerous,  and  are 
surrounded  by  a layer  of  closed  capsules  of  adenoid  tissue,  and  a ])lexus 
of  lymphatic  vessels  communicating  with  the  deep  cervical  glands.  The — 

Fossa  Supra-tonsillaris, — is  a recess  above  the  tonsil,  and  is  covered  by 
the  plica  semilunaris,  a fold  of  mucous  membrane. 

Arteries  are — the  dorsalis  lingua',  from  the  lingual;  the  ascending  j)alatine 
and  tonsillar,  from  the  facial;  the  ascending  pharyngeal,  from  the  ex- 
ternal carotid;  the  descending  palatine,  from  the  internal  maxillary; 
and  a twig  from  the  small  meningeal. 

Veins, — terminate  in  the  tonsillar  plexus,  situated  on  the  outer  side  of 
the  tonsil. 

Nerves, — are  derived  from  the  spheno-palatine  ganglion,  and  from  the 
glosso-phary  ngeal . 

The  Salivary  Gi.ands. 

The  Salivary  Glands,  communicating  with  the  mouth,  are  the  Parotid, 
the  Suhmaxillary,  and  the  Sublingual  glands.  They  are  compound,  race- 
mose glands,  consisting  of  numerous  lobes,  made  up  of  smaller  lobules 
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connected  together  by  dense  areolar  tissue,  vessels  and  ducts.  Each  lobule 
consists  of  the  ramifications  of  a duct,  the  branches  terminating  in  dilated 
ends  or  alveoli,  on  which  the  capillaries  are  distributed,  and  which  are 
enclosed  by  a reticulated  basement  membrane.  The  alveoli  are  lined  by 
cells,  which  secrete  a mucous  secretion  in  the  sublingual  gland,  or  a serous 
fluid  in  the  parotid  gland;  the  submaxillary  producing  both  kinds.  Mucous 
Glands  are  also  found  in  the  mouth,  in  the  tongue,  the  tonsil,  and  the  soft 
palate. 


Fig.  104. 


The  Parotid  Gland  (i)  is  the  largest  of  the  three  salivary  glands,  and 
weighs  from  h oz.  to  i oz.  It  lies  upon  the  side  of  the  face,  below  and  in 
front  of  the  extcrnalear,  and  pas  ses  over  the  masseter  muscle  anteriorly, 
and  into  the  back  part  of  the  glenoid  fossa,  behind  the  articulation  of  the 
lower  jaw.  Passing  through  it  are  the  following — 

Structures, — the  external  carotid  artery  and  its  terminal  branches,  the  pos- 
terior auricular,  temporal,  and  internal  maxillary;  the  vein  formed  by 
the  union  of  the  temporal  and  internal  maxillary  veins,  the  facial  nerve 
and  its  branches,  branches  of  the  great  auricular  nerve,  and  the  auric- 
ulo-temporal  branch  of  the  inferior  maxillary  nerve.  The  internal 
carotid  artery  and  the  internal  jugular  vein  lie  close  to  its  deep  surface. 
Stensords  Duct  (2), — is  the  duct  of  the  parol  id  gland,  and  is  about  2^ 

inches  long.  It  begins  by 
numerous  branches  from  the 
anterior  part  of  the  gland, 
crosses  the  masseter  muscle, 
pierces  the  buccinator,  and 
opens  on  the  inner  surface 
of  the  cheek  by  a small  ori- 
fice opposite  the  2nd  molar 
tooth  of  the  upper  jaw. 

Soda  Parotidis, — is  a small,  de- 
tached portion  of  the  gland, 
which  occasionally  exists  as 
a separate  lobe,  just  beneath 
the  zygomatic  arch.  Its  duct 
empties  into  Stenson’s  duct,  where  the  latter  crosses  the  masseter 
muscle. 

Arteries, — are  derived  from  the  external  carotid. 

Veins, — empty  into  tributaries  of  the  external  jugular. 

Lymphatics, — terminate  in  the  superficial  and  deep  cervical  glands. 
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Nerves, — are  derived  from  the  carotid  plexus  of  the  sympathetic,  the 
facial,  auriculo-temporal  and  great  auricular  nerves. 

The  Submaxillary  Gland  (3)  lies  below  the  jaw,  in  the  anterior  part  of 
the  submaxillary  triangle,  and  upon  the  mylo-hyoid,  hyo-glossus,  and  stylo- 
glossus muscles,  the  facial  artery  lying  embedded  in  a groove  in  its  uj)per, 
posterior  border.  Its  duct — 

Wharton's  Duct  (4), — is  about  2 inches  long,  and  opens  on  the  summit 
of  a papilla  at  the  side  of  the  fraenum  of  the  tongue. 

Arteries, — are  branches  of  the  facial  and  the  lingual;  the  veins  following 
the  course  of  the  arteries. 

Nerves, — are  branches  of  the  submaxillary  ganglion,  and  are  derived 
through  the  ganglion  from  the  chorda  tympani,  the  lingual,  and  the 
sympathetic. 

The  Sublingual  Gland  (5)  is  the  smallest  of  the  salivary  glands,  and 
is  situated  beneath  the  mucous  lining  of  the  floor  of  the  mouth,  at  the  side 
of  the  fraenum  of  the  tongue,  and  in  contact  with  the  inner  surface  of  the 
lower  jaw.  Its  ducts,  the — 

Ducts  of  Rivinus, — from  8 to  20  in  number;  some  join  Wharton’s  duct, 
others  open  on  the  side  of  the  fraenum  linguae. 

Duct  of  Bartholin,— is  a tube  formed  by  one  or  more  of  the  preceding 
ducts;  it  opens  into  Wharton’s  duct. 

Arteries,- — are  derived  from  the  sublingual  and  submental. 

Nerves, — are  branches  from  the  lingual  nerve. 

THE  TEETH. 

The  Teeth  are  32  organs  of  digestion,  situated  16  in  each  jaw,  where 
they  are  implanted  within  the  alveoli,  and  are  partly  surrounded  by  the 
gums.  In  each  half  of  each  jaw  there  are — 

Temporary  Teeth  (5) — 2 Incisors,  i Canine,  2 Milk-molars. 

Permanent  Teeth  (8) — 2 Incisors,  i Canine,  2 Bicuspids,  3 Molars. 

The  Gums  are  composed  of  dense  fibrous  tissue,  closely  connected  to 
the  periosteum  of  the  alveolar  processes,  and  surrounding  the  necks  of  the 
teeth.  They  are  covered  with  mucous  membrane,  presenting  numerous  fine 
papillcE  around  the  dental  margin,  and  reflected  into  the  alveoli,  where  it 
is  continuous  with  the  periosteal  lining  membrane. 

Characteristics  of  the  Teeth.  Each  tooth  consists  of  a—croivn  or 
body,  projecting  above  the  gum;  root  or  fang,  embedded  within  the  alveolus; 
and  the  neck,  the  constricted  portion  between  the  crown  and  the  fang.  The 
roots  are  entirely  concealed  within  their  alveoli,  and  are  covered  by  the 
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pericementum,  a reflection  of  the  periosteum  lining  the  alveoli,  which  becomes 
continuous  with  the  fibrous  structure  of  the  gums.  The  pulp-cavity  occupies 
the  centre  of  the  tooth,  opening  at  the  apex  of  the  fang  for  the  passage 
of  vessels  and  nerves  to  the  pulp.  Each  class  of  teeth  presents  the  following 
characteristics 

Incisors,  or  Cutters  (i), — Crown  chisel-shaped,  beveled  posteriorly.  Fang 
single,  long,  thickest  antero-posteriorly. 

Canines,  or  Tearers  (2), — Crown  thick  and  conical.  Fang  longest  and 


Fig.  105. 

3 45 


thickest  of  all  the  teeth,  forming  a projection  on  the  alveolar  arch.  The 

2 ujiper  canines  are  the  “eye-teeth.” 

Bicuspids  (3), — Crown  has  2 cusps;  Fang  single  but  grooved  deeply, 
showing  a marked  tendency  to  bifurcate. 

Molars,  or  Grinders  (4), — Crown  large,  low  and  cuboid  in  shape,  has  4 
cusps  on  upper  molars,  5 on  the  lower  ones.  Fangs  multiple,  usually 

3 on  the  first  two  upper  molars,  2 on  the  first  two  lower  ones.  The 
third  molar  (5)  is  called  the  “wisdom-tooth,”  from  its  late  eruption; 
its  fangs  are  usually  fused  together  into  a grooved  cone. 

Structure  of  the  Teeth.  A tooth  consists  of  3 structures, — the  dentine, 
the  proper  dental  substance,  forming  the  larger  portion;  the  enamel,  a layer 
covering  the  crown;  and  the  cement,  a thin  layer  on  the  surface  of  the  fang. 
A central  chamber,  the  pulp-cavity,  occupies  the  interior,  and  contains  the 
pulp,  a soft,  vascular,  and  sensitive  organ,  surrounded  by  a layer  of  cells, 
the  odonto-hlasts  or  dentine-forming  cells.  The— 

Pulp-cavity, — has  a process  extending  down  each  root,  and  opening  at 
the  apex  by  a minute  orifice,  which  transmits  vessels  and  nerves  to  the 
pulp. 

PiUp, — is  made  up  of  myxomatous  tissue,  and  contains  numerous  blood- 
vessels and  nerves,  but  no  lymphatics. 

Dentine,  or  Ivory  (2), — consists  of  tubules  surrounded  by  the  inter-tubular 


THK  TEETH. 


It  resembles  com- 


Fig.  io6. 


tissue  or  matrix,  and  opening  into  the  pulj)  cavity, 
pact  bone  in  appearance  and  in  composi- 
tion, consisting  of  28  parts  animal  matter 
and  72  earthy  matter. 

Dentinal  Tubuli, — in  the  dentine,  are  delicate, 
wavy  canals,  diameter  about  53^(1  inch, 
which  branch  outwardly  and  anastomose 
with  each  other,  forming  concentric  shad- 
ings called  Schreger's  lines.  They  contain 
slender  prolongations  from  the  processes  of 
the  cells  of  the  pulp-tissue. 

Enamel  (3), — covers  the  crown;  consists  of 
very  dense  tissue,  containing  but  3^  per 
cent,  of  animal  matter.  Its  earthy  matter, 

96J  per  cent.,  is  composed  chiefly  of  the 
phosphate  and  carbonate  of  calcium.  It 
is  covered  by  a delicate  epithelial  cuticle, 
Nasmyth's  Membrane,  which  when  intact 
withstands  the  action  of  acids. 

Crusta  Petrosa,  or  Cement  (i), — the  enamel 
of  the  fang;  is  a thin  layer  of  true  bony 
tissue,  containing  lacunae,  canaliculi,  and 
occasionally  Haversian  canals. 


Development  of  the  Teeth.  The  teeth  are 
evolved  from  the  dermoid  system,  not  from  the 
skeleton.  They  are  developed  from  two  of  the 
primitive  layers  of  the  embryo, — the  epiblast 

producing  the  enamel,  and  the  mesoblast  giving  rise  to  the  dentine,  pulp, 
cement,  and  pericementum.  About  the  7th  week  of  faTal  life,  two  parallel 
ridges  arise  along  the  summit  of  each  jaw,  and  a corresponding  epithelial 
lamina  sinks  into  the  mesoblastic  tissue  beneath.  This  lamina  sends  ofT  10 
cords,  one  for  each  tooth,  from  its  inner  edge;  the  cords  expand  into  flask- 
like forms,  and  gradually  assume  the  forms  of  the  teeth,  constituting  their 
enamel-organs.  They  meet  and  enclose  papillce,  which  arise  from  the 
mesoblastic  tissue,  forming  a series  of  sacs,  which  with  their  contents  are 
the  dental  jollicles,  having  fibrous  septa  between  them.  In  each  follicle  the 
vascular  papilla  has  on  its  surface  a layer  of  cells,  named  odontoblasts,  from 
which  the  dentine  is  developed  by  calcification,  the  remainder  of  the  papilla 
forming  the  pulp  of  the  tooth.  The  cement  is  produced  later  by  the  tissue 
of  the  dental  sac,  in  the  same  manner  as  bone  is  produced  by  periosteum. 
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When  calcification  has  advanced  sufficiently,  the  pressure  of  the  teeth 
causes  the  absorption  of  the  gum  above  them,  the  teeth  erupt,  and  the 
fibrous  septa  ossify,  forming  the  alveoli,  which  embrace  the  necks  of  the 
teeth  in  a firm  hold. 

The  lo  permanent  teeth,  which  replace  the  temporary  ones  in  each  jaw, 
are  developed  from  special  germs  (enamel-organs)  which  arise  from  the 
lamina  behind  the  germs  for  the  temporary  teeth,  and  recede  into  the  tissue, 
to  enclose  mesoblastic  papillae,  and  go  through  the  same  process  as  described 
for  the  temporary  teeth.  These  germs  appear  about  the  i6th  week.  The 
6 superadded  permanent  teeth  arise  from  successive  backward  extensions 
of  the  lamina,  projected  from  the  back  of  that  for  each  preceding  tooth, 
and  thus  forming  a special  dental  germ  for  each  added  tooth. 

Eruption  of  the  Teeth.  The  temporary  teeth  begin  to  appear  through 
the  gum  at  the  7th  month  after  birth,  the  lower  central  incisors  appearing 
first.  Their  eruption  ends  with  the  appearance  of  the  second  molars,  about 
the  age  of  two  years.  The  lower  teeth  slightly  antedate  the  upper.  Their 
formula  is  as  follows: — 
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Of  the  permanent  teeth,  the  first  molars  appear  about  the  end  of  the  6th 

year,  followed  by  the  incisors  about  the  7th  or  8th  year,  the  bicuspids  from 

the  9th  to  the  loth  year,  the  canines  about  the  nth  or  12th  year,  the  second 

molars  from  the  12th  to  the  13th  year,  and  the  third  molars  from  the  17th 

to  the  2ist  year.  Those  of  the  lower  jaw  are  slightly  in  advance  of  the 

corresponding  upper  ones  Their  formula  is  as  follows : — 

Wis.Mo.Mo.  Bi.  Bi.  Ca.  In.  In.  In.  In.  Ca.  Bi.  Bi.  Mo.  Mo.Wis. 

Upper.  iiiiiiiiiiiiiiii  = i6 

Lower.  iiiiiiiiiiiiiiii  = i6 
19  12  6 10  9 II  8 7 7 8 II  9 10  6 12  19  years. 


The  greatest  number  0}  teeth  at  one  time  in  the  jaws  is  48, — including  all 
the  temporary  and  permanent  teeth  except  the  third  molars,  if  none  have 
been  lost.  This  occurs  between  the  5th  and  7th  years  of  age. 


THE  PHARYNX. 

The  Pharynx  is  a conical,  musculo -membranous  tube,  about  4^  inches 
long,  hung  base  up  from  the  basilar  process  of  the  occipital  bone,  and  ex- 
tending to  the  lower  border  of  the  cricoid  cartilage  posteriorly,  or  the  5th 
cervical  vertebra,  where  it  becomes  continuous  with  the  oesophagus  (5).  It 
forms  that  part  of  the  alimentary  canal  which  lies  behind  the  mouth,  being 
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incomplete  in  front  where  it  opens  into  that  cavity.  From  above  downward 
it  may  be  divided  into — the  naso-pharynx,  above  the  level  of  the  soft  palate; 
the  oral  part,  between  the  levels  of  the  soft  palate  and  the  hyoid  bone;  and 
the  laryngeal  part,  below  the  latter  level.  It  is  connected  with — 

Anteriorly, — the  internal  pterygoid  plate,  pterygo-maxillary  ligament^ 
lower  jaw,  base  of  the  tongue,  cornua  of  the  hyoid  bone,  stylo-hyoid 
ligament,  thyroid  and  cricoid  cartilages 
of  the  larynx. 

Posteriorly, — the  longus  colli  and  recti  cap- 
itis antici  muscles,  and  by  loose  areolar 
tissue  to  the  first  5 cervical  vertebrae. 

Laterally, — the  styloid  processes  and  their 
muscles,  and  is  in  contact  with  the  com- 
mon and  internal  carotid  arteries,  the 
internal  jugular  vein,  the  9th,  loth,  12th 
and  sympathetic  nerves,  and  above  with 
a small  part  of  the  internal  pterygoid 
muscles. 

Above, — it  is  limited  by  the  body  of  the 
sphenoid  bone,  and  the  basilar  process 
of  the  occipital  bone. 

Openings  into  the  Pharynx, — are  7 in  num- 
ber; the  2 posterior  nares,  the  2 Eusta- 
chian tubes,  the  mouth,  the  larynx  and 
the  oesophagus. 

The  Naso-pharynx  is  that  portion  of  the 
pharynx  lying  behind  the  nose  and  above 
the  level  of  the  soft  palate.  Its  cavity,  unlike 
the  rest  of  the  pharynx,  always  remains  open. 

The— 

Eustachian  Tube, — opens  on  its  lateral  wall, 
by  a cleft-like  orifice,  behind  the  inferior 
meatus  of  the  nose,  and  just  above  the 
level  of  the  floor  of  the  nasal  fossa. 

Pharyngeal  Tonsil, — a mass  of  lymphoid 
tissue,  in  the  back  wall  of  the  pharynx, 
between  the  two  Eustachian  tubes. 

Bursa  Pharyngca, — an  irregular  depression  of  the  mucous  membrane  in 
the  middle  line  of  the  pharynx,  above  the  pharyngeal  tonsil. 

Cushion  or  Tribal  Prominence, — immediately  behind  the  orifice  of  the 
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Eustachian  tube,  due  to  the  pressure  of  the  extremity  of  the  cartilage 
of  the  tube. 

Fossa  oj  Rosenmi'dler , — a deep  recess,  behind  the  cushion. 

Structure  of  the  Pharynx.  The  pharynx  is  composed  of  3 coats, — a 
mucous,  a muscular  and  a fibrous,  the  latter  lying  between  the  other  two, 
and  called  the  pharyngeal  aponeurosis  (4).  The  mucous  coat  is  covered 
with  ciliated  columnar  epithelium  above  the, level  of  the  floor  of  the  nares — 
below  that  level  with  squamous  epithelium;  and  contains  racemose  mucous 
glands,  especially  around  the  orifices  of  the  Eustachian  tubes,  also  numerous 
crypts  or  recesses,  surrounded  by  lymphoid  tissue.  The — 

Pharyngeal  Aponeurosis  (4), — is  thick  above,  where  it  is  firmly  attached 
to  the  basilar  process  of  the  occipital  bone,  and  the  petrous  portion 
of  the  temporal  bone.  Posteriorly  it  presents  a fibrous  band  or  raphe 
in  the  median  line,  which  gives  attachment  to  the  constrictor  muscles. 

Muscles, — are  the  inferior  (i),  middle  (2),  and  superior  (3)  constrictors 
of  the  pharynx,  the  stylo-pharyngeus  and  the  palato-pharyngeus,  which 
have  been  described  on  page  82. 

Vessels  and  Nerves.  The  Arteries  of  the  pharynx  are  the  superior 
thyroid  and  ascending  pharyngeal,  also  the  pterygo-palatine  and  descending 
palatine  branches  of  the  internal  maxillary;  all  frcan  the  external  carotid, 
d'he  nerves  are  branches  from  the — 

Pharyngeal  Plexus, — formed  by  the  pharyngeal  branches  of  the  pneumo- 
gastric,  glosso-pharyngeal,  external  br.  of  the  superior  laryngeal,  and 
superior  cervical  ganglion  of  the  sympathetic. 

THE  OESOPHAGUS. 

The  CEsophagus  is  a musculo-membranous  tube,  about  9 inches  long, 
extending  from  the  5th  cervical  vertebra  and  the  upper  border  of  the  cricoid 
cartilage  of  the  larynx,  through  the  oesophageal  opening  in  the  diaphragm 
to  the  cardiac  orifice  of  the  stomach,  where  it  terminates  opposite  the  loth 
dorsal  vertebra.  In  the  neck  it  lies  between  the  trachea  and  the  vertebral 
column,  resting  in  part  on  the  longus  colli  muscle;  then  inclining  to  the 
left  side  it  reaches  the  posterior  mediastinum  behind  the  left  bronchus, 
and  descends  in  that  mediastinum,  at  first  in  front  of  the  thoracic  duct, 
lower  down  to  its  left.  The  Oesophagus  is  composed  of  3 coats,  as  follows: — 

Muscular  Coat, — has  longitudinal  fibres  externally,  circular  fibres  inter- 
nally, which  are  continuous  with  the  fibre's  of  the  stomach  below,  and 
with  those  of  the  inferior  constrictor  muscle  above. 

Areolar  Coat, — forms  a loose  connection  between  the  other  two  coats, 
and  contains  the  oesophageal  vessels. 
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Mucous  Coat, — in  thick  longitudinal  folds,  covered  with  a layer  of  stratified 
pavement  epithelium. 

(Esophageal  Glands, — are  compound  racemose  glands,  situated  in  the  sub- 
mucous tissue  throughout  the  tube,  but  most  numerous  at  the  lower  end, 
close  to  the  cardiac  orifice  of  the  stomach. 

Arteries, — are  chiefly  branches  from  the  thoracic  aorta. 

Veins, — empty  into  the  vena  azygos  minor. 

Nerves, — are  branches  from  the  cesophageal  plexus,  which  is  formed  by 
branches  from  the  pneumogastric  and  the  cervical  sympathetic. 


THE  ABDOMEN. 


The  Abdomen  is  a large,  oval  shaped  cavity,  situated  between  the  thorax 
above  and  the  pelvis  below,  and  bounded — above,  by  the  diaphragm;  below, 
by  the  brim  of  the  pelvis;  posteriorly,  by  the  vertebral  column,  and  the 
fasciae  covering  the  jisoae  and  quadrati  lumborum  muscles;  anteriorly  and 
laterally,  by  the  transversalis  fascia,  the  lower  ribs  and  the  venter  of  the 
ilium.  It  is  invested  internally  by  the  Peritoneum,  and  it  contains  the — 


Stomach. 

Intestines. 

Liver. 

Gall-bladder. 

Spleen. 


Pancreas. 

Kidneys  and  Ureters. 
Supra-renal  Capstdes. 
Bladder  (when  distended.) 
Uterus  (during  pregnancy.) 


Abdominal  Aorta. 
Inferior  Vena  Cava. 
Reccptaculum  Chyli. 
Thoracic  Duct. 

Solar  Plexus,  etc. 


Regions  of  the  Abdomen.  The  abdomen  is  divided  into  9 regions  by 
two  horizontal  lines, — one  between  the  cartilages  of  the  9th  ribs,  another 
between  the  crests  of  the  ilia,  and  2 vertical  lines  from  the  cartilages  of 
the  8th  ribs  to  the  centre  of  Poupart’s  ligament.  The  9 regions  thus  formed 
are  named  the — 


Right  Hypochondriac.  Epigastric.  Left  Hypochondriac. 

Right  Lumbar.  Umbilical.  Left  Lumbar. 

Right  Inguinal.  Hypogastric.  Left  Inguinal. 

Parts  contained  in  each  region  are  as  follows; — 

Right  Hypochondriac  Region, — contains  the  right  lobe  of  the  liver,  hepatic 
flexure  of  the  colon,  and  part  of  the  right  kidney. 

Epigastric  Region,^coni?ans,  the  right  two-thirds  of  the  stomach,  left  lobe 
and  part  of  the  right  lobe  of  the  liver,  gall-bladder,  duodenum,  cadiac 
axis,  solar  plexus,  pancreas,  parts  of  the  aorta,  inferior  vena  cava, 
vena  azygos,  and  thoracic  duct,  the  supra-renal  capsules  and  parts  of 
the  kidneys. 

Left  Llypochondriac  Region, — contains  the  fundus  of  the  stomach,  spleen, 
19 
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tail  of  the  pancreas,  splenic  flexure  of  the  colon,  and  part  of  the  left 
kidney. 

Right  Lumbar  Region, — contains  the  ascending  colon,  lower  half  of  the 

right  kidney,  and  part  of  the  small 
intestine. 

Umbilical, — contains  the  transverse 
colon,  transverse  duodenum,  part 
of  the  great  omentum  and  mesen- 
tery, and  part  of  the  small  intestine. 
Left  Lumbar  Region, — contains  the 
descending  colon,  lower  half  of  the 
left  kidney,  and  part  of  the  small 
intestine. 

Right  Inguinal  Regio7i, — contains  the 
right  ureter,  caecum,  appendix  ver- 
miform is,  and  the  spermatic  vessels 
of  that  side. 

Hypogastric  Region, — contains  con- 
volutions of  the  small  intestine,  the 
bladder  in  children  and  in  adults 
when  distended,  and  the  uterus 
during  pregnancy. 

Left  higuinal  Region, — contains  the 
left  ureter  and  spermatic  vessels,  and  the  sigmoid  flexure  of  the  colon. 

Apertures  in  the  Walls  of  the  Abdomen  are  8 in  number,  for  the  trans- 
mission of  structures  to  or  from  it,  as  follows : the — 

Opening  for  the  Ve^ia  Cava, — in  the  diaphragm. 

Aortic  Opening, — behind  the  diaphragm,  for  the  aorta,  vena  azygos  minor, 
thoracic  duct,  and  occasionally  the  left  sympathetic  nerve. 

CEsophageal  Opening, — in  the  diaphragm,  for  the  oesophagus,  and  the 
pneumogastric  nerves. 

Umbilical  Opening, — in  the  anterior  wall,  transmitting  the  umbilical  ves- 
sels in  the  foetus,  but  obliterated  after  birth,  leaving  a puckered  de- 
pression, named  the  umbilicus. 

Internal  Abdominal  Ring, — on  each  side,  half  an  inch  above  Poupart’s 
■ ligament,  for  the  passage  of  the  spermatic  cord  in  the  male,  and  the 
round  ligament  of  the  uterus  in  the  female. 

Femoral  or  Crural  Ring,— on  each  side,  just  below  Poupart’s  ligament; 
for  the  passage  of  the  femoral  vessels.  This  opening  is  closed  by  the 
crural  septum. 


Fig.  io8. 
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The  Peritoneum. 

The  Peritoneum  is  a large  serous  membrane,  which  forms  in  the  male 
a closed  sac,  the  parietal  layer  of  which  lines  the  abdominal  walls,  its  visceral 
layer  being  reflected  more  or  less  completely  over  all  the  abdominal  and 
pelvic  viscera.  Its  free  surface  is  covered  with  squamous  epithelium,  and 
is  smooth,  moist,  and  shining.  Its  attached  surface  is  connected  to  the 
viscera  and  the  parietes  of  the  abdomen  by  the  sub-peritoneal  areolar  tissue. 
In  the  female  it  is  not  a closed  sac,  the  free  extremities  of  the  Fallopian 
tubes  opening  directly  into  its  cavity.  The  peritoneum  is  divided  by  a 
constricted  portion  of  its  tissue,  at  the  foramen  of  Winslow  (9),  into  2 sacs, 
the — 

Greater  Sac, — extends  over  the  anterior  two-thirds  of  the  liver  (i),  behind 
and  above  the  stomach  (3);  below,  behind,  and  in  front  of  the  great 
omentum,  and  below  the  meso-colon  (12). 

Lesser  Sac,  or  Cavity  of  the  Great  Omentum, — extends  behind  and  below 
the  liver  and  stomach,  ^ 

above  the  meso-colon,  ’ 

within  the  great  omen- 
tum, and  behind  the  small 
omentum  (2). 

The  Foramen  of  Wins- 
low (9)  is  an  opening  which 
connects  the  two  peritoneal 
sacs  with  each  other.  It  is 
formed  by  an  hour-glass  con- 
striction of  the  peritoneum 
caused  by  the  hepatic  artery 
in  its  curved  passage  forward 
and  upward  from  the  coeliac 
axis  to  the  transverse  fissure 
of  the  liver.  It  is  situated 
behind  the  free  border  of  the 
lesser  omentum  (2),  immedi- 
ately below  the  caudate  lobe 
of  the  liver,  and  is  bounded  as 
follows : — 

A nteriorly, — the  lesser  omen- 
tum (2),  containing  the  hepatic  artery,  portal  vein,  and  the  ductus 
communis  choledochus. 
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Posteriorly, — the  inferior  vena  cava,  and  the  right  crus  of  the  diaphragm. 

Superiorly, — the  caudate  lobe  of  the  liver. 

In}eriorly, — the  duodenum,  and  the  hepatic  artery. 

Nothing  passes  through  the  foramen  of  Winslow. 

The  Omenta  are  peritoneal  folds  which  pass  from  the  external  surface 
of  the  stomach  (3)  to  other  organs,  and  are  named  the  lesser  or  gastro- 
hepatic,  the  great  or  gastro-colic,  and  the  gastro -splenic  omentum.  The — 

Lesser  or  Castro-hepatic  Omentum  (2), — consists  of  two  layers  of  peri- 
toneum, the  anterior  layer  belonging  to  the  greater  sac,  the  posterior  to 
the  lesser  sac.  It  ascends  from  the  lesser  curvature  of  the  stomach  (3) 
to  the  transverse  fissure  of  the  liver  (i)  and  the  end  of  the  oesophagus. 
Its  right  margin  is  free  and  rounded,  and  contains  between  its  layers 
the — 

Hepatic  Artery  and  Portal  Vein.  Ductus  Communis  Choledochus. 

Hepatic  Plexus  of  Nerves.  Lymphatics. 

Great  or  Gastro-colic  Omentum, — consists  of  4 layers  of  peritoneum,  the 
most  anterior  and  superior  of  which  belong  to  the  greater  sac,  the  two 
internal  to  the  lesser  sac.  The  two  anterior  layers  descend  from  the 
stomach  and  spleen  over  the  small  intestines  (6),  and  then  ascend  as 
the  posterior  layers  to  enclose  the  transverse  colon  (4). 

Gastro-splenic  Omentum, — connects  the  stomach  with  the  spleen,  and  is 
continuous  by  its  lower  border  with  the  great  omentumr  It  contains 
the  vasa  brevia  vessels. 

The  Mesenteries  are  folds  of  peritoneum  connecting  the  various  parts 
of  the  intestinal  canal  (except  the  duodenum)  to  the  posterior  abdominal 
wall.  Each  one  contains  the  vessels  of  the  part  which  it  supports.  They 
are  the — 

Mesentery  proper  (5), — connects  the  convolutions  of  the  jejunum  (6)  and 
ileum  to  the  posterior  abdominal  wall,  and  contains  between  its  layers 
the  mesenteric  vessels  and  nerves,  the  lacteals,  and  the  mesenteric 
glands. 

Transverse  Meso-colon  (12) — connects  the  transverse  colon  to  the  pos- 
terior abdominal  wall,  and  is  formed  by  the  two  posterior  layers  of 
the  great  omentum. 

Sigmoid  Meso-colon, — connects  the  sigmoid  flexure  of  the  colon  to  the 
left  iliac  fossa. 

Meso-rectum, — connects  the  upper  part  of  the  rectum  (14)  to  the  front 
of  the  sacrum,  and  contains  the  superior  hemorrhoidal  vessels. 

Ligaments  formed  by  the  Peritoneum  are  1 7 folds  of  peritoneum  which 
support  certain  organs,  viz. — 
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Gastro~splenic,—irom  the  stomach  to  the  diaphragm. 

Hepatic, — the  longitudinal,  coronary,  and  2 lateral  ligaments  of  the  liver. 

Splenic, — the  suspensory  ligament  of  the  spleen. 

Vesical, — the  false  ligaments  of  the  bladder,  5 in  number. 

Uterine, — 2 vesico-uterine,  2 recto-uterine,  and  2 lateral  or  broad  ligaments 
of  the  uterus. 

Pouches  formed  by  the  Peritoneum,  as  it  passes  over  the  rectum  (14), 
v^agina,  uterus  (7)  and  bladder  (8),  are  as  follows:  the — 

Recto-vesical  Pouch, — in  the  male,  between  the  rectum  and  the  bladder. 

Recto-vaginal  or  Douglas^  Pouch, — in  the  female,  between  the  rectum  and 
the  posterior  vaginal  wall. 

U tero-vesical  Pouch, — in  the  female,  between  the  anterior  wall  of  the 
uterus  and  the  posterior  wall  of  the  bladder. 


Retro-peritoneal  Fossae  are  recesses  of  the  peritoneum,  forming  small 
pouches  in  certain  parts  of  the  abdominal  cavity;  any  one  of  which  may  be 
the  site  of  a retro-peritoneal  hernia,  and  hernia  of  the  vermiform  appendix 
frequently  occurs  into  one  of  the  pericaecal  group.  The  lesser  sac  of  the 
peritoneum  may  be  regarded  as  a recess  of  peritoneum  through  the  foramen 
of  Winslow.  The  others  are  divided  into  3 groups,  as  follows: — 

Duodenal  Fossce, — 9 have  been  described,  of  which  3 are  fairly  constant, 
viz.;  the  inferior,  and  superior,  both  on  the  left  side  of  the  ascending 
portion  of  the  duodenum  (ii)  ; and  the  duodeno-jejunal,  bounded 
above  by  the  pancreas  (10),  below  by  the  left  renal  vein,  to  the  right 
by  the  aorta  (13),  and  to  the  left  by  the  left  kidney. 

PericcEcal  Fossa", — are  the  ileo-colic,  in  front  of  the  caecum;  the  ileo-ca:cal, 
behind  the  angle  of  junction  of  the  ileum  and  caecum;  and  the  suh- 
ccecal,  immediately  behind  the  caecum. 

Intersigmoid  Fossa, — lies  behind  the  sigmoid  meso-colon,  and  in  front 
of  the  parietal  peritoneum,  on  the  external  iliac  vessels.  It  is  constant 
in  the  foetus  and  during  infancy,  but  disappears  in  a certain  percentage 
of  cases  as  age  advances. 

Appendices  Epiploic(P,~arc:  small  pouches  of  peritoneum  situated  along 
the  colon  and  upper  third  of  the  rectum,  and  filled  with  fat.  They 
are  chiefly  found  along  the  transverse  colon. 


Viscera  invested  by  Peritoneum  are  the 


Liver  (i)  (almost  wholly). 
Stomach  (3)  (almost  wholly). 
Spleen. 

Duodenum  (ii)  (first  part). 
Small  Intestine  (6). 


following-named : — 
Transverse  Colon  (4). 
Sigmoid  Flexure. 
Rectum  (upper  ^). 
Ovaries. 

Uterus  (7). 
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Those  partially  invested  by  peritoneum  are  the — 

Duodenum  (descending  and  Descending  Colon. 

transverse  portions).  Rectum  (14)  (middle  third). 

Ccecum.  (upper  part). 

Ascending  Colon.  Bladder  (8)  (posterior  wall). 

Those  having  no  peritoneal  investment  are  the — 

Pancreas  (10).  Kidneys.  Supra-renal  Capsides. 

Demonstration  of  the  Peritoneum  is  best  made  with  a large  bag  of 
mosquito-netting,  closed  along  all  four  sides,  but  having  a central  slit  to 
represent  the  incision  usually  made  in  the  laparotomy  operation.  Sponges 
of  various  sizes  will  represent  the  various  organs,  and  may  be  pushed  into 
folds  of  the  bag  and  tied  in  by  string,  wholly  or  partially  covered,  as  the 
case  may  be,  for  each.  Professor  Pancoast  used  this  method  of  demonstra- 
tion in  his  lectures,  making  the  subject  perfectly  clear  to  many  who  never 
understood  it  before. 

THE  STOMACH. 

The  Stomach,  the  principal  organ  of  digestion,  is  a dilated  part  of  the 
alimentary  canal,  situated  between  the  termination  of  the  oesophagus  and 
the  beginning  of  the  small  intestine.  It  is  somewhat  pyriform  in  shape, 
of  musculo-membranous  structure,  about  12  inches  long  by  4 inches  in 
average  diameter,  held  in  position  by  the  lesser  omentum,  and  situated 
diagonally  across  the  upper  abdomen,  in  the  epigastric  and  left  hypochon- 
driac regions,  above  the 

• 

transverse  colon,  below  the 
liver  and  diaphragm.  It 
presents  for  examination  a — 
Fundus  or  Splenic  End  (c), 

— connected  to  the 
spleen  by  the  gastro- 
splenic  omentum,  (see 
under  Peritoneum). 
Pylorus  or  Lesser  End, — 
lies  in  contact  with  the 
anterior  wall  of  the 
abdomen,  the  under 
surface  of  the  liver, 

and  the  neck  of  the  gall-bladder,  its  position  being  near  the  end  of 
the  cartilage  of  the  8th  rib. 

Greater  Curvature  {d), — is  convex,  and  is  connected  to  the  colon  by  the 
great  omentum. 
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Lesser  Curvature  (/), — is  concave,  and  connected  to  the  liver  by  the  lesser 
omentum,  and  to  the  diaphragm  by  the  gastro-phrenic  ligament. 

CEsophageal  Orifice  (J)), — is  situated  between  the  fundus  and  the  lesser 
curvature.  It  is  funnel-shaped,  and  the  highest  part  of  the  organ. 

Pyloric  Orifice  {k), — opens  into  the  duodenum  (/),  and  is  guarded  by  the 
circular  muscular  fibres  of  the  pylorus,  which  are  aggregated  into  a 
circular  ring,  projecting  into  the  cavity,  and  with  its  covering  fold  of 
mucous  membrane,  forming  the  pyloric  valve. 

Structure  of  the  Stomach.  Its  wall  consists  of  4 coats, — the  serous, 
muscular,  areolar,  and  mucous;  together  with  vessels  and  nerves.  The — 

Serous  Coat, — is  derived  from  the  peritoneum,  and  covers  the  whole 
external  surface,  excepting  the  points  where  the  gastro-splenic,  great 
and  lesser  omenta  are  attached,  and  where  the  stomach  is  in  contact 
with  the  diaphragm. 

Muscular  Coat  (/), — consists  of  longitudinal,  circular,  and  oblique  fibres. 
The  longitudinal  fibres  radiate  from  the  cardiac  orifice,  arc  continuous 
with  the  longitudinal  fibres  of  the  oesophagus  and  the  small  intestine, 
and  are  the  most  superficial.  The  circular  fibres  lie  deeper,  form  a 
layer  over  the  whole  organ,  and  are  aggregated  into  a circular  ring 
at  the  pyloric  end,  which,  with  its  lining  mucous  fold  forms  the  pyloric 
valve.  The  oblique  fibres  lie  deepest,  and  are  arranged  in  two  sets 
around  the  cardiac  end. 

Areolar  or  Sub -mucous  Coat, — consists  of  loose  areolar  tissue,  connecting 
the  muscular  and  mucous  coats,  and  contains  the  gastric  vessels. 

Mucous  Coat  (^),— lined  with  columnar  non-ciliated  epithelium,  covered 
with  polygonal  alveoli,  of  an  inch  in  diameter,  containing  the 
orifices  of  the  gastric  glands.  When  the  stomach  is  contracted  the 
mucous  membrane  lies  in  longitudinal  folds  or  rugee  {h),  one  of  which 
aids  in  forming  the  valve  at  the  pyloric  orifice. 

Gastric  Glands  are  of  two  kinds,  named  pyloric  and  cardiac  glands, 
both  tubular  in  character,  and  formed  by  a delicate  basement  membrane, 
lined  by  epithelium.  The — 

Pyloric  Glands, — are  most  numerous  at  the  pyloric  end;  each  consists  of 
2 or  3 short,  closed  tubes,  opening  into  a common  duct,  the  orifice 
of  which  is  situated  at  the  bottom  of  an  alveolus.  They  are  lined  with 
columnar  epithelium  throughout. 

Cardiac  Glands, — situated  all  over  the  stomach,  but  most  numerous 
toward  the  cardiac  end,  are  tubules  lined  part  way  with  columnar 
epithelium,  and  filled  with  nucleated  cells  in  their  deepest  parts. 

Vessels  and  Nerves.  The  Arteries  of  the  stomach  are — the  gastric,  the 
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pyloric  and  right  gastro-epiploic  branches  of  the  hepatic,  the  left  gastro- 
epiploic and  vasa  brevia  from  the  splenic.  The — 

Veins, — terminate  either  in  the  splenic  and  superior  mesenteric  veins, 
or  directly  in  the  portal  vein. 

Nerves, — are  terminal  branches  of  the  right  and  left  pneumogastrics,  and 
branches  of  the  semilunar  ganglia  of  the  sympathetic,  forming  the 
gastric  plexus,  (see  page  212). 


THE  SMALL  INTESTINE. 


The  Small  Intestine  is  a convoluted,  tubular,  digestive  organ,  about  20 
feet  in  length,  extending  from  the  pylorus  to  the  ileo-ccecal  valve,  where  it 
terminates  in  the  large  intestine.  It  is  connected  to  the  spinal  column  by 

the  mesenteric  portion  of  the  perito- 
neum,  and  divided  into  3 parts,  the— 
Duodenum  {d), — about  10  inches 
long,  ascends  for  25  inches  to  the 
under  surface  of  the  liver  and  the 
neck  of  the  gall-bladder,  descends 
for  3J  inches  in  front  of  the  right 
kidney,  and  passes  transversely 
for  4 inches  to  the  left,  across  the 
spinal  column,  to  the  left  side  of 
the  second  lumbar  vertebra,  where 
the  superior  mesenteric  artery 
crosses  its  junction  with  the  jeju- 
num. The  duodenum  has  no 
mesentery,  is  partially  covered 
with  peritoneum,  and  surrounds 
the  head  of  the  pancreas.  Into 
its  descending  portion  open  the 
ductus  communis  choledochus 
and  the  pancreatic  duct. 
Jejunum, — about  two-fifths  of  the 
rest  of  the  small  intestine,  its  coils 
lying  around  the  umbilical  region. 
It  is  named  from  the  fact  that 
it  was  formerly  supposed  to  be 
found  empty  (jejunus)  after 
death. 

Ileum  (i), — comprises  the  remainder  of  the  small  intestine;  is  named  from 
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its  twisted  course,  lying  below  the  umbilicus,  and  terminating  in  the 
right  iliac  fossa,  at  the  ilco-ccccal  valve,  or  valve  of  Bauhin. 

Meeker s Diverticulum,— is  a blind  tube  occasionally  found  connected  with 

the  ileum,  about  feet  above  its  termination;  and  rej>resents  the  remains 

of  the  vitelline  duct  of  early  fahal  life. 

Structure  of  the  Small  Intestine,  is  arranged  in  4 coats,  like  that  of 
the  stomach,  a serous,  muscular,  areolar,  and  mucous  coat.  The — 

Serous  Coat, — is  derived  from  the  peritoneum,  which  partially  invests 
the  duodenum,  and  completely  invests  the  jejunum  and  ileum,  except 
for  a small  space  along  their  mesenteric  border,  where  the  vessels  and 
nerves  pass  in. 

Muscular  Coat, — consists  of  external  longitudinal  and  internal  circular 
fibres,  the  former  being  thinly  distributed  along  the  bowel,  the  latter 
forming  a thick  layer,  but  not  making  complete  rings. 

Areolar  Coat, — contains  the  vessels  of  the  intestine,  and  connects  the  other 
two  coats  together. 

M ucous  Membrane, — is  covered  with  columnar  non-ciliated  epithelium, 
and  thrown  into  crescentic  transverse  folds,  the  valvitlcc  conniventes,  or 
valves  of  Kirkring.  It  presents  also  numerous  vascular  projections  or 
Yilli,  simple  follicles,  and  three  kinds  of  glands,  (all  described  below). 

Villi  (/)  are  minute,  vascular  processes,  which  project  from  the  mucous 
membrane  of  the  small  intestine  throughout  its  whole  extent,  giving  to  its 
surface  a velvety  appearance.  They  are  most  numerous  in  the  duodenum 
and  jejunum,  and  altogether  number  about  4 
millions  for  the  whole  length  of  the  intestine. 

Each  villus  consists  of  a lacteal  vessel,  a plexus 
of  capillary  blood-vessels,  epithelium,  basement 
membrane,  and  muscular  tissue,  supported  and 
held  together  by  retiform  lymphoid  tissue.  The — ■ 

Lacteal  Vessel, — is  situated  in  the  axis  of  the 
villus,  and  commences  by  dilated  extremities 
near  its  summit. 

Blood-vessels, — form  a plexus  between  the  lac- 
teal and  the  basement  membrane,  enclosing 
the  cells  of  the  villus  in  their  interstices. 

Basement  Membrane, — surrounds  the  preced- 
ing, and  is  made  up  of  a stratum  of  endothelial  cells,  upon  which  is 
a layer  of  columnar  epithelium. 

Muscular  Tissue,  consists  of  longitudinal  fibres  prolonged  into  the  villus 
from  the  muscular  tissue  of  the  mu(  osa. 
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Simple  Follicles,  or  Crypts  o}  Lieberkiihn, — are  minute,  tubular  depres- 
sions of  the  mucous  membrane,  opening  between  the  villi,  their  orifices 
appearing  as  minute  dots  on  the  surface  of  the  mucous  membrane. 

Glands  of  the  Small  Intestine.  The  mucous  membrane  of  the  small 
intestine  contains  the  following  glands: — 

Duodenal  or  Brunner's  Glands,-— ixre  small,  compound  glands,  found  only 
in  the  duodenum  and  the  first  part  of  the  jejunum,  being  most  numerous 
near  the  pylorus.  In  structure  they  are  identical  with  the  racemose 
glands  of  the  mouth. 

Solitary  Glands, — are  lymphoid  organs,  situated  throughout  the  intestine, 
though  most  numerous  at  the  lower  portion  of  the  ileum.  They  are 
agminated  into  some  20  or  30  oval  patches,  named — 

Peyer's  Glands, — on  the  surface  opposite  to  the  mesenteric  attachments, 
some  of  which  are  as  much  as  4 inches  in  length.  They  are  most 
numerous  and  largest  in  the  ileum,  are  few  and  small  in  the  jejunum, 
and  are  occasionally  seen  in  the  duodenum. 

Vessels  and  Nerves.  The  Arteries  of  the  jejunum  and  ileum  are 
branches  of  the  superior  mesenteric  artery,  forming  an  intricate  plexus 
in  the  areolar  tissue,  which  gives  off  minute  vessels  to  the  glands  and  villi. 
The  duodenum  is  supjilied  by  the  pyloric  and  pancreatico-duodenal  branches 
of  the  hepatic,  and  the  inferior  pancreatico-duodenal  from  the  superior 
mesenteric.  The — 

Veins, — accompany  the  arteries  and  have  a similar  course  and  arrange- 
ment. 

Lymphatics, — are  in  two  sets,  one  for  the  mucous  membrane  and  one 
for  the  muscular  coat. 

Nerves, — of  the  duodenum  are  derived  from  the  solar  plexus;  those  of 
the  rest  of  the  intestine  from  the  sympathetic  plexuses  around  the 
superior  mesenteric  artery. 


THE  LARGE  INTESTINE. 

The  Large  Intestine  extends  from  the  termination  of  the  ileum  to  the 
anus.  It  is  about  five  feet  long,  of  large  calibre,  and  consists  of  the  same 
coats  as  the  small  intestine,  the  mucous  being  smooth  and  without  villi, 
the  muscular  having  its  longitudinal  fibres  collected  into  3 narrow  bands, 
producing  a sacculation  (pouching)  of  its  wall.  In  its  course  it  describes 
an  arch  around  the  convolutions  of  the  small  intestine,  and  is  divided  into 
3 portions,  the  Caecum,  the  Colon,  and  the  Rectum. 

The  Caecum  is  a large  blind  pouch,  about  2|  inches  long  and  3 inches 
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broad,  situated  in  the  right  iliac  fossa,  immediately  behind  the  abdominal 
wall,  above  the  outer  half  of  Poupart’s  ligament,  and  below  the  ileo-caical 
valve,  which  opens  into  it.  It  lies  free  in  the  abdominal  cavity,  its  closed 
end  downward,  its  open  end  upward  and  continuous  with  the  commence- 
ment of  the  colon.  It  is  usually  enveloped  entirely  by  jjeritoneum,  and 
presents  for  examination  the — 

Vermiform  Appendix, — a narrow,  worm-like,  blind  tube,  averaging  3 
inches  in  length,  directed  upward  behind  the  caecum,  or  to  the  left 
behind  the  ileum,  or  downward  and  inward  into  the  true  pelvis.  Its 
canal  communicates  with  the  caecum  by  an  orifice  situated  below  and 
behind  the  ileo-caecal  opening.  Its  proximal  ^rds  is  retained  in  position 
by  a triangular  mesentery,  its  distal  ^rd  is  free  and  completely  covered 
by  peritoneum. 

Ileo-c(Pcal  Valve,  or  Valve  of  Baiihin, — guards  the  entrance  of  the  small 
intestine,  and  is  formed  by  two  crescentic  folds  of  the  mucous  and 
cellular  coats  and  circular  muscular  fibres,  each  fold  being  covered 
with  villi  on  the  side  toward  the  ileum,  but  smooth  on  the  caecal  side. 

The  Colon  is  divided  into  4 parts, — the  ascending,  transverse,  and  de- 
scending colon  and  the  sigmoid  flexure.  The  Ascending  Colon  (ac)  extends 
from  the  caecum  upward  on  the  right  side  of  the  abdominal  cavity,  to  the 
under  surface  of  the  liver,  where  it  turns  to  the  left,  forming  the  hepatic 
flexure.  The  Transverse  Colon  ((c)  crosses  the  abdomen  from  right  to  left 
to  the  lower  end  of  the  spleen,  where  it  curves  downward,  forming  the 
splenic  flexure.  The  Descending  Colon  (dc)  passes  downward  along  the 
outer  border  of  the  left  kidney,  then  inward  along  the  outer  border  of  the 
psoas  muscle  to  the  crest  of  the  ilium,  where  it  terminates  in  the  Sigmoid 
Flexure.  The  latter  is  curved  like  an  f,  first  upward  and  forward,  then 
downward  into  a loop,  which  terminates  in  the  rectum,  opposite  the  left 
sacro-iliac  symphysis.  The — 

Peritoneum, — covers  the  transverse  colon  and  the  loop  of  the  sigmoid 
flexure  almost  completely,  forming  the  transverse  mesocolon  and  the 
sigmoid  mesocolon.  It  covers  the  ascending  and  descending  colon  and 
the  upper  part  of  the  sigmoid  flexure  on  their  anterior  surface  and 
sides. 

Mesocolon, — is  the  mesentery  of  the  colon,  connecting  the  transverse  por- 
tion to  the  posterior  abdominal  wall  in  all  cases;  but  exists  for  the 
ascending  colon  in  26  per  cent.,  and  for  the  descending  colon  in  36 
per  cent,  of  the  cases.  The  sigmoid  mesocolon  connects  the  loop  of  the 
sigmoid  flexure  to  the  psoas  muscle. 

Phreno-colic  Ligament, — is  a fold  of  peritoneum,  connecting  the  com- 
mencement of  the  descending  colon  with  the  diaphragm. 


300 


HUMAN  ANATOMY. 


Appendices  Epiploicce, — are  small  pouches  of  peritoneum  containing  fat, 
and  found  along  the  colon  and  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 

The  Rectum  ( r)  is  the  terminal  portion  of  the  large  intestine,  and  extends 
from  the  sigmoid  flexure  to  the  anal  orifice  (a).  It  is  about  8 inches  long, 
not  sacculated,  and,  though  not  straight,  is  straighter  than  the  rest  of  the 
gut.  It  curves  laterally  to  the  middle  of  the  sacrum,  and  backward  about 
an  inch  above  its  termination  at  the  ofius,  wTere  it  forms  an  antero-posterior 
slit,  having  its  lateral  walls  in  apposition,  but  capable  of  considerable  dis- 
tention. The  relations  of  the  rectum  are  as  follows: — 

First  Portion,  4 inches  long, — lies  on  the  left  pyriformis  muscle  and  the 
left  sacral  plexus  of  nerves;  to  its  left  are  the  left  ureter  and  the  branches 
of  the  left  internal  iliac  artery. 

Second  Portion,  3 inches  long, — in  the  male  subject  lies  just  behind  the 
trigonum  vesicie  and  the  vesiculac  seminales,  and  close  below  the  under 
surface  of  the  prostate  gland.  In  the  female  it  is  adherent  to  the  central 
portion  of  the  posterior  wall  of  the  vagina. 

Third  Portion  or  Anal  Canal,  i to  i|  inch  long, — is  surrounded  by  its 
sphincters  and  the  levator  ani  muscle,  and  is  separated  by  the  peri- 
na?um  from  the  membranous  portion  and  bulb  of  the  urethra  in  the 
male,  from  the  vagina  in  the  female. 

Peritoneum, — invests  the  first  portion  almost  completely,  forming  the 
mesorectum,  which  connects  it  to  the  sacrum;  invests  the  second  portion 
in  front  and  laterally,  and  is  thence  reflected  to  the  bladder  in  the 
male  and  to  the  vagina  in  the  female.  The  third  portion  of  the  rectum 
has  no  peritoneal  investment. 

Sphincters  of  the  Rectum, — are  the  internal  sphincter  and  the  sphincter 
ani,  (see  page  95). 

Valves  of  Plouston, — are  3 transverse  folds  of  the  mucous  lining,  of  semi- 
lunar shape,  one  in  the  upper  part  of  the  rectum  on  the  right  side, 
another  about  the  middle  on  the  left  side,  and  the  third  in  front,  opposite 
the  base  of  the  bladder. 

Glands  of  the  Large  Intestine.  The  simple  follicles  are  present  through- 
out its  entire  length,  and  are  more  numerous  than  in  the  small  intestine. 
The  solitary  glands  are  most  abundant  in  the  caecum  and  appendix,  but 
are  scattered  irregularly  over  the  entire  canal.  Brunner’s  glands  and  villi 
are  absent,  the  valvulae  conniventes  are  almost  wanting. 

Vessels  and  Nerves.  The  Arteries  of  the  large  intestine  are  the  ileo- 
colic, colica  dextra  and  colica  media  from  the  superior  mesenteric,  to  the 
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caecum,  the  ascending  colon  and  the  transverse  colon;  the  colica  sinistra  and 
sigmoid  branches  of  the  inferior  mesenteric,  to  the  descending  colon  and  the 
sigmoid  flexure;  the  superior  hemorrhoidal  from  the  inferior  mesenteric,  the 
middle  hemorrhoidal  from  the  internal  iliac,  and  the  inferior  hemorrhoidal 
from  the  pudic,  to  the  rectum.  The — 

Veins  0}  the  Rectum, — commence  in  a plexus  around  the  lower  end,  the 
hemorrhoidal  plexus,  which  gives  off  6 vessels  to  unite  into  a trunk, 
the  superior  hemorrhoidal  vein.  The  plexus  communicates  also  with 
the  tributaries  of  the  middle  and  inferior  hemorrhoidal  veins,  establish- 
ing a communication  between  the  systemic  and  portal  circulations. 

Lymphatics, — open  into  the  mesenteric,  lumbar,  sacral  and  inguinal 
glands,  the  latter  receiving  the  vessels  from  around  the  anus. 

Nerves, — are  derived  from  the  sympathetic  plexuses  around  the  arteries 
which  are  distributed  to  the  large  intestine. 

THE  LIVER. 

The  Liver  is  the  largest  gland  in  the  body,  weighing  from  3 to  4 pounds, 
and  measuring  all  the  way  from  3 to  9 inches  in  various  directions.  It 
is  situated  in  the  right  hypochondriac,  epigastric  and  part  of  the  left  hypo- 
chondriac regions;  has  5 fissures,  5 lobes,  5 ligaments,  and  5 sets  of  vessels, 
and  is  invested  by  peritoneum,  except  for  a small  space  at  the  attachment 
of  the  coronary  ligament.  It  is  also  surrounded  by  a fibrous  coat  which 
is  continuous  at  the  transverse  fissure  with  the  capsule  of  Glisson.  Its — 

Upper  Surface, — is  convex,  in  relation  with  the  under  surface  of  the  dia- 
phragm and  6 or  7 lower  ribs,  and  is  divided  into  two  lobes  by  the  sus- 
pensory or  broad  ligament. 

Under  Surface  (Fig.  113), — -is  concave,  covers  the  stomach,  duodenum, 
hepatic  flexure  of  colon,  right  kidney  and  supra-renal  capsule,  and  is 
divided  into  5 lobes  by  5 fissures. 

Anterior  Border, — is  sharp,  and  is  notched  in  two  places,  one  at  the  fun- 
dus of  the  gall-bladder,  the  other  at  the  round  and  falciform  ligaments. 
It  corresponds  to  the  lower  border  of  the  ribs  and  costal  cartilages, 
descending  a little  lower  during  deep  inspiration  and  in  the  upright 
posture. 

Posterior  Border, — rounded,  and  deeply  grooved  (sometimes  channeled) 
for  the  inferior  vena  cava  (13). 

Fissures  of  the  Liver  are  5 in  number,  situated  on  the  inferior  and 
posterior  surfaces,  and  arranged  in  the  form  of  the  letter  H.  The  left  limb 
of  the  H is  the  longitudinal  fissure,  divided  into  the  umbilical  fissure  ante- 
riorly, and  the  fissure  for  the  ductus  venosus  (8)  posteriorly;  the  right  limb 
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is  formed  in  front  by  the  fissure  for  the  gall-bladder  (9),  behind  by  the 
fissure  (12)  for  the  vena  cava  (13).  The  connecting  bar  of  the  H is  the 
transverse  fissure.  The — 

Longitudinal  Fissure, — separates  the  left  lobe  from  the  lobus  Spigelii 


Fig.  113. 


and  the  lobus  quadratus.  Its  anterior  portion,  in  front  of  the  trans- 
verse fissure,  is  the  umbilical  fissure,  containing  the  umbilical  vein  in 
the  foetus,  and  its  remains,  the  round  ligament,  in  the  adult.’  Its 
posterior  portion  is  the  fissure  of  the  ductus  venosus  (8),  and  lodges 
the  slender  cord  which,  in  the  adult,  represents  that  foetal  vessel. 

Transverse  or  Portal  Fissure, — is  about  2 inches  long,  runs  from  the 
longitudinal  fissure  to  the  right,  and  transmits  the  portal  vein  (7), 
hepatic  artery  (6)  and  nerves,  and  the  hepatic  duct  (ii)  and  lymphatics. 
It  separates  the  quadrate  lobe  in  front  from  the  caudate  and  Spigelian 
lobes  behind. 

Fissure  for  the  Gall-bladder  (9), — on  the  right  of  the  longitudinal  fissure, 
and  nearly  parallel  with  it,  extending  from  the  anterior  border,  back- 
ward to  near  the  right  end  of  the  transverse  fissure. 

P'issure  for  the  Vena  Cava  (12), — extends  obliquely  upward  on  the  pos- 
terior surface,  and  separates  the  Spigelian  lobe  from  the  right  lobe. 
Occasionally  this  fissure  is  a complete  canal  in  the  substance  of  the 
liver. 

Lobes  of  the  Liver  are  5 in  number,  but  three  are  mere  lobules  of  the 
right  lobe,  formed  by  the  smaller  fissures.  The — 
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Right  Lobe  (2),— is  much  the  largest,  and  presents  the  three  small  fissures 
and  four  shallow  depressions,  one  anteriorly  for  the  colon,  another  pos- 
teriorly for  the  kidney,  a third  for  the  duodenum,  and  a fourth  for  the 
supra-renal  capsule. 

Lcjt  Lobe  (i), — is  divided  from  the  right  lobe  by  the  longitudinal  fissure, 
and  rests  upon  the  stomach. 

Lobiis  Quadratus  (3), — in  front  of  the  transverse  fissure,  and  between  the 
umbilical  fissure  and  that  for  the  gall-bladder. 

Lobus  Spigelii  (5), — behind  the  transverse  fissure,  and  between  the  fissure 
for  the  ductus  venosus  and  that  for  the  vena  cava. 

Lobus  Caudatus  (4), — a connecting  ridge  from  the  lobus  Spigelii  to  the 
right  lobe;  it  separates  the  fissure  for  the  vena  cava  from  the  fissure 
for  the  gall-bladder,  and  lies  directly  above  the  foramen  of  Winslow. 

Ligaments  of  the  Liver  are  5 in  number,  connecting  the  organ  to  the 
under  surface  of  the  diaphragm  and  the  anterior  wall  of  the  abdomen. 
Four  are  folds  of  peritoneum;  one,  the  round  ligament,  is  the  obliterated 
umbilical  vein  of  the  foetus.  The — 

Suspensory  or  Falciform  Ligament,  called  also  the  Broad  and  the  Longi- 
tudinal Ligament, — is  a sickle-shaped  double  fold  reflected  over  the 
round  ligament,  and  is  attached  to  the  sheath  of  the  right  rectus  muscle 
as  low  as  the  umbilicus,  and  to  the  diaphragm. 

Coronary  Ligament, — is  a double  fold,  containing  firm  areolar  tissue  in 
its  interspace,  and  extending  from  the  posterior  border  of  the  liver  to 
the  diaphragm. 

Lateral  Ligaments  2, — are  the  triangular  extremities  of  the  coronary 
ligament,  and  extend  from  the  liver  to  the  diaj)hragm. 

Round  Ligament, — ascends  in  the  free  margin  of  the  suspensory  ligament 
from  the  umbilicus  to  the  longitudinal  fissure,  in  which  it  is  continued 
to  the  vena  cava.  It  results  from  the  obliteration  of  the  foetal  um- 
bilical vein,  and  is  continued  on  the  posterior  surface  as  the  obliterated 
ductus  venosus  (8). 

Structure  of  the  Liver. 

The  Liver  Substance  is  composed  of  numerous  lobules  held  together  by 
fine  areolar  tissue,  and  the  ramifications  of  the  hepatic  artery  and  veins, 
portal  vein,  hepatic  ducts,  lymjihatics  and  nerves.  The  whole  organ  is 
invested  by  a fibrous  coat,  and  by  a peritoneal  coat  for  the  greater  part 
of  its  surface.  The — 

Fibrous  Coat, — is  formed  of  connective  tissue,  and  is  inflected  at  the  trans-  ' 
verse  fissure  along  the  vessels,  forming  the  so-called  capsule  of  Glisson. 

Peritoneal  Coat,- — is  derived  from  the  gastro-hepatic  (lesser)  omentum, 
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between  the  layers  of  which  the  liver  is  received,  and  which  forms  4 
of  its  5 ligaments. 

Parts  Uncovered  by  Peritoneum  are — on  the  anterior  and  superior  sur- 
faces, along  the  line  between  the  two  layers  which  form  the  suspensory 
ligament;  on  the  inferior  surface,  where  the  gall-bladder  is  attached,  and 
at  the  transverse  fissure  where  the  vessels  enter;  on  the  posterior  surface 
of  the  right  lobe,  a strip  about  3 inches  broad,  where  the  liver  is  in  contact 
with  the  diaphragm,  also  a part  of  the  depression  for  the  supra-renal  capsule. 

The  Lobules  (i)  are  small,  granular-looking  bodies,  of  polygonal 

shape,  and  about  inch 
in  diameter,  clustered 
around  the  sub-lobular 
branches  of  the  hepatic 
veins,  and  connected  to- 
gether by  connective  tis- 
sue (3),  blood-vessels, 
ducts  (2),  and  lymphat- 
ics. Each  lobule  con- 
sists of  a mass  of  hepatic 
cells,  surrounded  by  a 
dense  capillary  plexus, 
and  contains  the  minute 
beginnings  of  a 'bile- 
duct,  the  so-called  bili- 
ary capillaries;  possess- 
ing therefore  all  the 
essential  constituents  of  a secreting  gland.  A lobule  contains — 

'Hepatic  Cells, — each  about  j^Vo  ii^ch  in  diameter,  having  a nucleus  and 
nucleolus,  yellow  coloring  matter,  glycogen  granules,  and  oil  globules. 

Lobular  Veins  (3),- — forming  a plexus  in  the  lobule.  1 . 

Intralobular  Vein  (4), — in  the  centre  of  each  lobule,  i ^ 

Plexuses, — of  lymphatics,  nerves,  and  bile-ducts. 

The  Capsule  of  Glisson  is  the  fibrous  tissue  which  surrounds  the  hepatic 
vessels  in  the  transverse  fissure,  and  accompanies  them  in  their  course 
throughout  the  substance  of  the  liver.  It  is  continuous  with  the  fibrous 
covering  of  the  organ. 

Nerves  of  the  Liver  are  branches  from  the  hepatic  plexus,  which  is 
formed  by  branches  derived  from  the  coeliac  plexus,  the  left  pneumogastric 
and  the  right  phrenic  nerves. 


Fig.  114. 
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Vessels  of  the  Liver. 

Vessels  of  the  Liver  are  5 in  number,  the  hepatic  artery,  portal  vein, 
hepatic  veins,  hepatic  ducts,  and  lymphatics,  all  emerging  in  the  transverse 
fissure  except  the  hepatic  veins,  which  enter  the  fissure  for  the  vena  cava. 
In  the  transverse  fissure  the  vessels  are  enveloped  in  the  capsule  of  Glisson, 
and  the  duct,  artery  and  vein  are  situated  from  before  backward  in  the 
order  named,  represented  by  the  letters  DAV.  Four  of  these  vessels  are 
described  separately  below,  the — 

Lymphatics, — accompany  the  blood-vessels  in  2 sets,  superficial  and  deej); 
the  latter  beginning  in  lymphatic  spaces  around  the  capillaries  of  the 
lobules,  and  accompanying  the  interlobular  vessels.  "J^iey  enter  the  lum- 
bar glands,  the  glands  of  the  lesser  omentum,  those  of  the  cesophagus 
and  of  the  lesser  curvature  of  the  stomach. 

The  Hepatic  Artery  is  the  nutrient  vessel  of  the  liver;  it  arises  from 
the  coeliac  axis,  gives  off  pyloric,  gastro-duodenal  and  cystic  branches,  and 
passes  upw’ard  in  front  of  the  foramen  of  Winslow  to  the  transverse  fissure, 
where  it  divides  into  right  and  left  branches,  for  the  corresponding  lobes 
of  the  liver.  These  divide  and 
subdivide,  ramifying  in  the  por- 
tal canals  throughout  the  organ, 
and  giving  off  the  following 
branches ; — 

Vaginal  Branches, — to  the 
capsule  of  Glisson. 

Capsular  Branches,— Xo  the 
fibrous  covering  of  the 
liver. 

Iriterlohular,  — iorming  an 
arterial  plexus  between  the 
lobules. 

Lobular, — to  the  capillary 
network  in  the  lobules. 

The  Portal  Vein  brings 

blood  to  the  liver  from  the 

« 

stomach,  intestines,  pancreas 
and  spleen;  being  formed  by 
the  union  of  the  superior  and 
inferior  mesenteric,  splenic  and  gastric  veins,  all  the  main  veins  of  the 
abdomen  except  the  renal.  It  is  about  4 inches  long,  enters  the  trans- 
verse fissure  of  the  liver,  where  it  divides  into  the  right  and  left  portal  veins, 
20 
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these  dividing  into  branches,  which  receive  vaginal  and  capsular  veins,  and 
ramify  throughout  the  liver  as  portal  canals  (i),  in  company  with  the  branches 
of  the  hepatic  artery  and  duct;  finally  breaking  up  into  the — 

Interlobular  Plexus  (2), — between  the  lobules,  giving  off  the — 

Lobular  Veins  (3), — converge  to  the  centre  of  the  lobule,  and  end  in  the — 
Intralobular  Vein  (4), — vertically  in  the  centre  of  each  lobule,  enters  the 
sublobular  of  the  hepatic  veins  below  the  lobule. 

The  Hepatic  Veins  convey  blood  away  from  the  liver,  and  are  con- 
tinuations of  the  intralobular  veins  of  the  portal  system,  beginning  as  the 
sublobular  veins  below  each  lobule,  uniting  finally  into  3 trunks  usually, 
which  enter  the  inferior  vena  cava  in  the  fissure  for  that  vessel.  On  section 
of  the  liver  the  hepatic  veins  gape  open,  being  adherent  to  the  liver  sub- 
stance; the  portal  veins  are  closed,  being  surrounded  by  the  capsule  of 
Glisson. 

The  Hepatic  Ducts  carry  away  bile  from  the  liver.  They  begin  between 
the  cells  of  the  lobules,  in  minute  spaces,  the  bile-capillaries,  forming  channels 
which  radiate  to  the  circumference  of  the  lobule,  and  enter  an  interlobular 
plexus  between  the  lobules;  from  which  plexus  ducts  pass  into  the  portal 
canals,  are  enclosed  in  the  capsule  of  Glisson  with  the  portal  vein  and  the 
hepatic  artery,  and  join  with  other  ducts  to  finally  form  2 main  trunks, 
which  emerge  at  the  transverse  fissure,  and  by  their  union  form  the  Hepatic 
Duct,  (see  below). 

Excretory  Apparatus  of  the  Liver. 

The  Excretory  Apparatus  of  the  liver  consists  of — the  Hepatic  Duct, 
formed  by  the  union  of  the  two  main  trunks  above-mentioned;  the  Gall- 
bladder, a reservoir  for  the  bile;  the  Cystic  Duct,  the  duct  of  the  gall-bladder; 
and  the  Ductus  Communis  Choledochus  or  common  bile-duct,  formed  by  the 
junction  of  the  hepatic  and  cystic  ducts.  The — 

Hepatic  Duct, — about  i|  inch  long;  is  formed  in  the  transverse  fissure  by 
the  union  of  the  two  main  biliary  ducts,  from  the  right  and  left  lobes. 
It  joins  the  cystic  duct  from  the  gall-bladder  to  form  the — 

Ductus  Communis  Choledochus,  or  Common  Bile-duct, — is  a fibro-mus- 
cular  tube,  covered  by  peritoneum  and  lined  with  mucous  membrane, 
about  3 inches  in  length,  formed  by  the  junction  of  the  Cystic  .and 
Hepatic  ducts,  and  emptying  its  contents  (bile)  into  the  descending  part 
of  the  duodenum  at  a point  about  3 inches  from  the  pyloric  orifice  of 
the  stomach,  generally  in  common  with  the  duct  of  the  pancreas. 

The  Gall-bladder  is  a pear-shaped  bag,  3 to  4 inches  long,  an  inch  in 
greatest  diameter,  holding  from  8 to  12  fluid  drachms,  invested  by  perito- 
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neuni  on  its  under  surfnee  <ind  fundus,  formed  of  n fibro-muscultir  cout 
and  lined  by  a mucous  one,  lying  in  a fissure  on  the  under  suiface  of  the 
liver,  close  to  its  anterior  border,  and  directed  obliciuely  downward,  forward, 
and  to  the  right.  Its — 

Fundus, — touches  the  abdominal  wall  immediately  below  the  9th  costal 
cartilage,  and  is  completely  invested  by  peritoneum. 

Neck, — is  narrow  and  curves  like  the  letter  S;  it  einjities  into  the — 

Cystic  Duct,— ixhoxxi  il  inch  long,  is  marked  interiorly  by  spirally  arranged 
crescentic  folds  of  its  mucous  lining,  and  joins  with  the  hepatic  duct  at 
an  acute  angle,  to  form  the  common  bile-duct,  (see  above). 


THE  PANCREAS. 

The  Pancreas  is  a compound  racemose  gland,  about  55  inches  long 
and  inch  broad,  situated  transversely  across  the  posterior  wall  of  the 
abdomen  behind  the  stomach  and  in  front  of  the  first  lumbar  vertebra. 
Its  structure  resembles  that  of  the  salivary  glands,  being  composed  of  reddish- 
yellow  lobules,  vessels  and  ducts,  and  ending  in  closed  pouches  surrounded 
by  a capillary  plexus.  It  is  not  enclosed  in  a caj)sule,  but  is  surrounded 
by  areolar  tissue,  which  extends  into  its  interior,  and  connects  together 
the  various  lobules.  Its — 

Head  or  Right  Extremity  (i), — shaped  like  the  head  of  a hammer,  lies 
in  the  concave  curve  of  the 
duodenum,  in  front  of  the 
common  bile-duct,  the  in- 
ferior vena  cava,  the  left 
renal  vein,  the  right  crus 
of  the  diaphragm,  and  the 
aorta. 

Neck  (2), — about  an  inch 

long,  lies  just  below  the  pylorus,  and  above  the  transverse  portion  of 
the  duodenum. 

Body  (3),— is  in  relation  anteriorly  with  the  ascending  layer  of  the  trans- 
verse meso-colon,  the  posterior  wall  of  the  stomach  and  the  transverse 
colon;  posteriorly  with  the  aorta,  splenic  vein,  origin  of  the  superior 
mesenteric  artery,  crura  of  the  diaphragm,  left  kidney  and  supra-renal 
capsule,  and  the  left  quadratus  lumborum  muscle. 

Tail,  or  Left  F.xtremity  (4), — lies  above  the  left  kidney  and  in  contact  with 
the  lower  part  of  the  inner  surface  of  the  spleen. 

Pancreatic  Duct,  or  Duct  of  Wirsung  (5), — extends  the  whole  length  of 
the  gland,  commencing  by  the  junction  of  the  lobular  ducts  in  the 
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tail,  it  receives  the  ducts  of  the  various  lobules,  and  opens  into  the 
descending  portion  of  the  duodenum,  about  3 or  4 inches  below  the 
pylorus,  usually  by  an  orifice  common  to  it  and  the  common  bile-duct, 
occasionally  by  a separate  orifice. 

Arteries,  are  the — 

Pancreatica  Magna  and  Pancreaticas  Parvae, — from  the  splenic. 
Pancreatico-duodenalis, — branch  of  the  hepatic  artery. 

Inferior  Pancreatico-duodenalis, — branch  of  the  sup.  mesenteric. 

Veins, — ojien  into  the  splenic  and  superior  mesenteric  veins. 

Lymphatics, — terminate  in  the  lumbar  glands. 

Nerves, — are  filaments  from  the  splenic  plexus,  which  is  a subdivision  of 
the  coeliac  plexus. 

The  Lesser  Pancreas  is  a lobe  of  the  head  of  the  pancreas,  sometimes 
found  detached,  in  which  case  it  opens  by  a duct  into  the  duodenum  about 
an  inch  above  the  orifice  of  the  pancreatic  duct. 

THE  SPLEEN. 

The  Spleen  is  one  of  the  ductless  glands,  and  is  a soft,  brittle,  highly 
vascular  organ,  of  dark  purjilish  color,  in  size  about  5 by  3 by  i|  inches, 
in  weight  about  7 ounces ; situated  deeply  in  the  left  hypochondrium,  be- 
tween the  fundus  of  the  stomach  in  front  and  internally,  and  the  diaphragm 
behind  and  externally,  opposite  the  9th,  loth  and  nth  ribs  of  the  left  side. 
It  is  connected  with  the  stomach,  by  the  gastro -splenic  omentum  (see  page 
292);  with  the  diaphragm,  by  the  suspensory  or  phreno -splenic  ligament; 
and  with  the  left  kidney,  by  the  lieno-renal  ligament,  all  of  which  are  folds 
of  peritoneum.  Its — 

Outer  Surjace, — is  convex,  smooth,  and  in  relation  with  the  under  surface 

of  the  diaj)hragm,  which  separates  it  from  the  9th, 
loth  and  nth  ribs  of  the  left  side. 

Inner  Surface, — is  concave,  and  in  contact,  ante- 
riorly (2)  with  the  posterior  wall  of  the  cardiac 
end  of  the  stomach  and  the  tail  of  the  pancreas, 
posteriorly  (i)  with  the  left  kidney. 
lliliim, — a vertical  fissure  about  the  middle  of  the 
inner  surface,  pierced  by  apertures  for  the  vessels 
and  nerves. 

Lower  End,—\s  flat  and  triangular,  and  rests  upon 
the  splenic  flexure  of  the  colon  and  the  phreno- 
colic  ligament. 

Structure  of  the  Spleen.  A fibro-elastic  capsule,  the  tunica  propria. 


Fig.  117. 
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forms  the  framework  of  the  spleen.  It  invests  the  organ  externally,  is 
reflected  inward  at  the  hilum  along  the  vessels,  and  gives  off  from  both 
parts  bands  or  trahcciila,  which  traverse  the  organ  in  all  directions  and 
unite  with  each  other,  to  form  a sponge-like  structure,  having  numerous 
primary  spaces  or  areola,  in  which  the  pulp  is  contained.  The  splenic  pulp 
looks  like  a soft,  dark -red  mass,  resembling  grumous  blood,  but  consists 
of  branching  connective-tissue  corpuscles,  the  supporting  or  siistentacular 
cells,  which  form  a delicate  reticulated  tissue,  making  within  the  areolae  a 
number  of  secondary  spaces,  in  which  is  blood  containing  a large  proportion 
of  white  blood-corpuscles,  also  red  blood-corpuscles  in  all  stages  of  dis- 
integration. These  secondary  spaces  are  continuous  with  the  terminal 
arterial  capillaries  and  the  primary  venous  radicles,  both  of  which  open 
into  them,  bringing  the  blood  suj^ply  into  relation  with  the  pulj)  elements. 
The  connective-tissue  coat  of  the  arteries  is  converted  into  a lymphoid 
tissue  in  the  arterioles,  and  this  tissue  presents  thickenings  of  spheroidal 
shape,  the— 

Malpighian  Bodies, — vary  from  to  inch  in  diameter,  and  are 
attached  to  the  arterioles  of  the  organ  in  groups  of  6 or  8.  Their 
reticulum  is  slender  and  open,  densely  filled  with  lymphoid  cells,  and 
well  supplied  with  capillaries. 

Peritoneal,  or  Serous  Coat, — covers  the  whole  organ,  except  at  the  hilum 
and  the  attachments  of  the  suspensory  ligament  and  the  gastro-splenic 
omentum. 

Splenic  Artery, — is  large  and  tortuous,  and  divides  at  the  hilum  into  5 or 
6 branches  (4),  each  supplying  a segment  of  the  organ,  and  terminating 
in  capillaries  which  open  into  the  secondary  spaces. 

Veins, — arise  by  radicles  from  the  secondary  spaces,  and  anastomose 
freely,  joining  to  form  6 or  more  branches  (5)  which  emerge  from  the 
hilum  and  unite  into  the  splenic  vein,  the  largest  of  the  constituents 
forming  the  portal  vein. 

Lymphatics, — are  superficial  and  deep;  the  two  sets  joining  in  the  interior 
of  the  organ,  pass  through  the  lymphatic  glands  at  the  hilum,  and 
terminate  in  the  thoracic  duct. 

Nerves, — are  branches  of  the  splenic  plexus,  which  is  formed  by  branches 
from  the  cteliac  plexus,  the  left  semilunar  ganglion,  and  the  right 
pneumogastric  nerve. 

Other  Ductless  Glands  are  the  Thyroid  and  Thymus  Glands,  and  the 
Supra-renal  Capsules.  The  first  two  are  described  with  the  organs  of . 
voice  and  respiration,  the  supra-renal  capsules  are  described  with  the 
kidneys. 
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ORGANS  OF  VOICE  AND  RESPIRATION. 


Fig.  ii8. 


THE  LARYNX. 

The  Larynx  is  a musculo-membranous-cartilaginous  box,  the  essential 
organ  of  voice,  placed  at  the  upper  end  of  the  air-passage,  between  the 
trachea  and  the  base  of  the  tongue,  in  the  upper  and  fore  part  of  the  neck, 
where  it  forms  a projection  in  the  middle  line.  Its  cartilages  are  9 in  num- 
ber, 3 single  and  3 in  pairs,  the — 

Thyroid  Cartilage.  Arytenoid  Cartilages  2. 

Cricoid  Cartilage.  Cuneiform  Cartilages  2. 

Epiglottis.  Cornicida  Laryngis  2. 

The  Thyroid  Cartilage,  or  shield-like  cartilage,  consists  of  two  Aloe  or 
wings  {h),  united  in  front  at  an  acute  angle,  the  highest  portion  of  its  front 
Seing  called  the  Pomiun  Adami,  Adam’s  apple.  Its — 

Outer  Surface, — affords  attachment  to  the  sterno-thyroid,  thyro-hyoid  and 
inferior  constrictor  muscles;  the  two  first  being  attached  along  its 
oblique  ridge. 

Upper  Border, — is  curved  irregularly,  has  the  thyroid  notch  {d)  in  front, 

and  gives  attachment  to  the  thyro-hyoid  mem- 
brane. 

Lower  Border, — gives  attachment  to  the  crico-thyroid 
membrane  in  the  median  line  and  on  each  side  to 
the  crico-thyroid  muscle. 

Inner  Surface, — gives  attachment  to  the  true  and 
false  vocal  cords,  the  epiglottis,  thyro-arytenoid 
and  thyro-epiglottidean  muscles,  and  the  thyro- 
epiglottidean  ligament. 

Posterior  Border — of  each  wing  ends  above  and  below  in  cornua  (horns), 
and  gives  attachment  to  the  stylo-  and  palato-pharyngeus  muscles. 

Superior  Cornu  (u) — of  each  side  affords  attachment  to  the  thyro-hyoid 
ligament. 

Inferior  Cornu  (c) — of  each  side  articulates  with  the  cricoid  cartilage  by 
a small  oval  facet. 

The  Cricoid  Cartilage,  so  called  from  its  ring  -like  shape,  is  situated 
below  the  thyroid,  with  its  narrow  part  to  the  front.  It  has  on  each  side 
2 articidar  facets,  one  on  the  upper  margin  posteriorly  for  the  arytenoid 
.cartilage,  and  one  near  the  lower  margin  for  the  inferior  cornu  of  the  thyroid 
cartilage.  Its — 

Posterior  Portion, — is  deep  and  broad,  gives  attachment  in  the  middle 
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line  to  the  longitudinal  fibres  of  the  oesophagus,  and  on  each  side  to 
the  crico-arytenoidus  posticus  muscle. 

Anterior  Portion, — is  narrow  and  convex,  and  affords  attachment  to  the 
crico-thyroid  muscles  and  part  of  the  inferior  con- 
strictor. 

Upper  Border, — affords  attachment  to  the  crico-thyroid 
membrane  and  the  crico-arytenoidei  lateralcs  muscles, 
and  articulates  with  the  arytenoid  cartilages. 

Lower  Border, — is  connected  to  the  upper  ring  of  the 
trachea  by  fibrous  membrane. 

The  Arytenoid  Cartilages,  or  pitcher-like  cartilages,  arc  2 in  number, 
pyramidal-shaped,  and  situated  on  the  upper  margin  of  the  cricoid  carti- 
lage posteriorly,  closing  in  the  back  of  the  larynx.  Each  cartilage  has 
3 surfaces,  2 angles,  a base  and  an  apex.  The — 

Anterior  Surjace, — gives  attachment  to  the  false  vocal 
cord,  and  the  thyro-arytenoideus  muscle. 

Anterior  Angle, — gives  attachment  to  the  true  vocal  cord 
and  the  thyro-arytenoideus  muscle. 

Posterior  Surface, — has  attached  to  it  the  arytenoideus. 

Posterior  Angle, — giv'es  attachment  to  the  crico-arytenoideus  lateralis  and 
posticus  muscles. 

Internal  Surfaces  of  each — look  toward  each  other. 

Base, — has  a facet  for  articulation  with  the  cricoid. 

A pex, — articulates  with  the  corniculum  laryngis. 

The  Cornicula  Laryngis  are  2 small  cartilaginous  nodules  attached  to 
the  apices  of  the  arytenoid  cartilages,  and  are  also  called  the  Cartilages  of 
Santorini.  To  them  are  attached  the  aryteno-epiglottidean  folds. 


Fig.  120. 


The  Cuneiform  Cartilages,  or  Cartilages  of  Wrisherg,  are  2 rods  of 
yellow  elastic  cartilage  contained  in  the  free  borders  of  the  arytcno-cpiglotti- 
dean  folds,  one  on  each  side,  just  in  front  of  the  arytenoid  cartilages. 

The  Epiglottis  is  a cartilaginous  lid  for  the  larynx.  It  is  leaf-shaped, 
situated  behind  the  base  of  the  tongue,  and  attached  l)y  its  apex  to  the 
posterior  surface  of  the  thyroid  cartilage,  just  below  the  median  notch. 
Its — 

Base, — is  free,  and  curves  over  the  base  of  the  tongue. 

Apex, — is  connected  to  the  receding  angle  of  the  thyroid  cartilage  by  the 
thyro-epiglottic  ligament. 

Anterior  Surface, — is  attached  to  the  hyoid  bone  by  the  hyo-epiglottic 
ligament,  and  to  the  tongue  by  3 glosso-epiglottidean  folds. 


312 


HUMAN  ANATOMY. 


Posterior  Surface, — covers  the  superior  aperture  of  the  larynx  when  food 
passes  through  the  pharynx. 

Lateral  Margins, — are  connected  to  the  arytenoid  cartilages  by  the  aryteno- 
epiglottidean  folds. 


Ligaments  of  the  Larynx  are  20  in  number, — 8 Extrinsic  Ligaments, 
connecting  the  larynx  to  the  hyoid  bone  (i),  the  tongue,  and  the  trachea  (15); 
and  12  Intrinsic  Ligaments,  binding  its  several  cartilages  together.  The 
Extrinsic  Ligaments  8 are  the — 

Hyo-epiglottic  Ligament,— conmcimg  the  hyoid  bone  (i)  with  the  epi- 
glottis (2). 

Glosso-epiglottic  Folds  (3),— from  the  tongue  to  the  epiglottis. 

Thyro-hyoid  Membrane  (3), — connecting  the  thyroid  cartilage  (ii)  with 
the  hyoid  bone  (i),  and  bounded  laterally  by  the  two — 

Lateral  Thyro-hyoid  Ligaments  (6) — each 
containing  a nodule  of  cartilage,  the 
cartilago  triticea. 

Crico-tracheal  Ligament, — from  the  cricoid 
cartilage  (18)  to  the  trachea. 

Intrinsic  Ligaments  12,  are  the — 

Thyro -epiglottic  Ligament,- — connecting  the 
thyroid  cartilage  (ii)  with  the  epiglot- 
tis (2). 

Crico-thyroid  Membrane  (13), — connecting 
the  cricoid  (18)  and  thyroid (ii)  cartilages. 
Crico-thyroid  Capsidar  Ligaments  2,- — en- 
closing those  articulations. 

Crico-arytenoid  Ligaments  2,— connect  the 
cricoid  and  arytenoid  cartilages  together. 
Crico-arytenoid  Capsular  Ligaments  2, — 
enclosing  those  articulations. 

Superior  Thyro-arytenoid  Ligaments  2, — in  the  false  vocal  cords  (5). 
Inferior  Thyro-arytenoid  Ligaments  2, — in  the  true  vocal  cords  (9). 


Interior  of  the  Larynx  presents  a cavity  which  is  divided  into  two  parts 
by  the  projection  inward  of  the  true  vocal  cords.  The  superior  parts,  some- 
times called  the  vestibide,  is  broad  and  triangular  in  shape;  the  inferior  part 
of  the  cavity  is  at  first  elliptical  and  lower  down  is  circular,  becoming  con- 
tinuous with  the  tube  of  the  trachea.  The — 

Clottis  or  Rifna  Clottidis, — is  a narrow  chink  or  interval  between  the 
inferior  vocal  cords,  formed  by  the  projection  into  the  cavity  of  the 
larynx  of  these  cords  and  the  thyro-arytenoidei  muscles.  Its  greatest 


THE  LARYNX. 


oi  o 
o 1 .) 

length  is  less  than  an  inch,  its  greatest  breadth  about  half  an  inch.  Its 
form  is  a narrow  fissure  of  varying  size. 

Superior  or  False  Vocal  Cords  (5), — contain  the  superior  thyro-arytenoid 
ligaments,  extend  from  the  angle  of  the  thyroid  cartilage  around  to 
the  anterior  surfaces  of  the  arytenoids,  and  consist  of  two  folds  of 
mucous  membrane,  each  having  a free  crescentic  margin. 

Inferior  or  True  Vocal  Cords  (9), — contain  the  inferior  thyro-arytenoid 
ligaments,  extend  from  the  angle  of  the  thyroid  cartilage  around  to 
the  anterior  angles  of  the  bases  of  the  arytenoids,  and  consist  of  two 
thin  layers  of  mucous  membrane  covering  the  ligaments  named,  each 
having  the  thyro-arytenoideus  muscle  external  and  parallel  to  it. 

Ventricle  of  the  Larynx  (7), — is  an  oblong  fossa  on  each  side  of  the  larynx, 
between  the  true  and  false  vocal  cords,  leading  up  to  the  sacculus 
laryngis  by  a narrow  opening. 

Sacculus  Laryngis  or  Laryngeal  Pouch, — is  a membranous  sac,  placed 
between  the  superior  vocal  cord  and  the  thyroid  cartilage.  It  is  of 
conical  shape,  and  contains  60  or  70  small  mucous  glands  which  secrete 
a fluid  for  the  lubrication  of  the  true  vocal  cord.  The  sacculus  is 
covered  in  by  the  aryteno-epiglottideus  inferior  muscle  internally,  and 
by  the  thyro-epiglottideus  externally,  both  muscles  compressing  it  to 
discharge  its  contents.  The  .Sacculus  Laryngis  is  also  called  the  Sinus 
of  Morgagni,  and  the  lower  part  of  the  ventricle  is  sometimes  named 
the  Sac  of  Hilton. 

Epithelium, — is  stratified  squamous  epithelium  over  the  true  vocal  cords, 
the  upper  part  of  the  aryteno-epiglottidean  folds,  and  the  uj>per  half 
of  the  posterior  surface  of  the  epiglottis;  over  all  the  rest  of  the  larynx, 
the  lining  mucous  membrane  is  covered  by  columnar  ciliated  cells. 

Muscles  of  the  Larynx  are  8 in  number,  5 of  which  are  the  muscles 
of  the  vocal  cords  and  rima  glottidis,  and  3 are  connected  with  the  epi- 
glottis. The  former  are  the — 

Crico-thyroid.  A rytenoidcus. 

Crico-arytenoideus  Posticus.  Thyro-arytenoidens. 

Crico-arytenoideus  Lateralis. 

Muscles  of  the  Epiglottis  are  the — 

Thyro-epiglottideus.  Aryteno-epiglottideus  Superior  and  Inferior. 

These  muscles  are  described  at  page  84. 

Vessels  of  the  Larynx.  The  Arteries  are  the  Superior  I.aryngeal  and 
Crico-thyroid  branches  of  the  superior  thyroid,  from  the  external  carotid; 
and  the  Inferior  Laryngeal  branch  of  the  inferior  thyroid  from  the  thyroid 
axis.  The — 
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Veins, — open  into  the  internal  jugular  and  the  innominate  vein. 

Lymphatics, — open  into  glands  near  the  bifurcation  of  the  common  carotid 
artery,  and  others  in  front  of  the  crico-thyroid  membrane. 

Nerves  of  the  Larynx  are  the  Superior  and  Recurrent  Laryngeal 
branches  of  the  pneumogastric,  joined  by  filaments  from  the  spinal  accessory 
and  the  sympathetic.  The — 

Superior  Laryngeal, — is  the  nerve  of  sensation.  It  enters  the  larynx  by  a 
hole  in  the  thyro-hyoid  membrane,  and  supplies  the  mucous  mem- 
brane, and  the  crico-thyroid  and  arytenoideus  muscles.  It  has  the 
following  branches,  namely — 

External  Laryngeal.  Internal  Laryngeal. 

Recurrent  Laryngeal, — is  the  motor  nerve.  It  winds  from  before  back- 
wards, around  the  subclavian  artery  on  the  right  side,  around  the  arch 
of  the  aorta  on  the  left  side,  and  is  distributed  to  all  the  laryngeal 
muscles  except  the  crico-thyroid;  giving  off,  in  its  course,  cardiac,  oeso- 
phageal, tracheal,  and  pharyngeal  filaments,  and  finally  anastomosing 
with  the  superior  laryngeal  nerve. 


THE  TRACHEA  AND  BRONCHI. 

The  Trachea  is  a membrano-cartilaginous,  cylindrical  tube,  about  4J 
inches  long,  and  | to  i inch  in  diameter,  beginning  at  the  lower  border 
of  the  larynx,  opposite  the  6th  cervical  vertebra,  and  ending  opposite  the 
4th  dorsal,  by  its  bifurcation  into  the  two  bronchi.  It  is  composed  of  a 
fibro-elastic  membrane  containing  16  to  20  imperfect  cartilaginous  rings, 
connected  by  muscular  fibres.  It  is  lined  with  mucous  membrane  covered 
with  ciliated  columnar  epithelium,  and  furnished  with  racemose  glands,  the 
tracheal  glands. 

Anteriorly, — it  is  convex,  and  is  covered  from  above  downward  by  the — 


Isthmus  of  the  Thyroid  Gland. 
Inferior  Thyroid  Veins. 
Sterno-hyoid  Muscle. 
Sterno-thyroid  Muscle. 
Cervical  Fascia. 


Thymus  Gland. 

Arch  of  the  Aorta. 

Left  Innominate  Vein. 
Innominate  Artery. 
Left  Carotid  Artery. 
Deep  Cardiac  Plexus. 


Manubrium  of  the  Sternum. 

Posteriorly, — it  is  flat,  and  in  relation  with  the  Glsophagus. 

Laterally, — it  is  in  relation  with  the — 

Common  Carotid  Arteries.  Recurrent  Laryngeal  Nerves. 

Thyroid  Gland,  lateral  lobes.  Pleurae. 

Inferior  Thyroid  Arteries.  Pneumogastric  Nerves. 

The  Bronchi  are  two  tubes  similar  in  formation  to  the  trachea,  extending 
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from  its  bifurcation  into  the  lungs,  where  they  divide  and  subdivide  into 
bronchial  tubes,  losing  their  rings  at  the  2d  or  3d  subdivision,  whence 
plates  of  cartilage  extend  in  their  walls  to  their  minuter  ramifications.  The — 

Right  Bronchus, — the  widest,  and  the  most  horizontal,  is  about  i inch 
long,  has  6 to  8 rings,  and  divides  into  2 main  divisions,  the  eparterial 
branch,  to  the  upper  lobe,  given  off  above  the  pulmonary  artery,  and 
the  hyparterial  branch,  passing  under  the  artery,  to  be  divided  into  two 
branches,  for  the  middle  and  lower  lobes.  The  right  bronchus  lies 
behind  the  vena  cava  superior  and  the  right  auricle  of  the  heart, 
having  the  right  pulmonary  artery  at  first  below,  then  anterior  to  it, 
and  the  vena  azygos  major  arching  over  it  from  behind  forward. 

Left  Bronchus, — the  narrowest  and  most  oblicjue,.  is  nearly  2 inches  long, 
has  9 to  12  rings,  and  divides  into  3 main  divisions  (though  its  lung 
has  but  2 lobes).  It  passes  beneath  the  arch  of  the  aorta  and  in  front 
of  its  descending  portion,  also  in  front  of  the  oesophagus  and  the  tho- 
racic duct,  having  the  left  pulmonary  artery  above  and  in  front  of  it. 

Vessels  and  Nerves.  The  Arteries  are  the  Tracheal,  branches  of  the 
inferior  thyroid,  from  the  thyroid  axis;  and  the  Bronchial,  from  the  thoracic 
aorta.  The — 

Veins, — open  into  the  thyroid  plexus  and  the  bronchial  veins. 

Lymphatics, — terminate  in  the  mediastinal  glands. 

Nerves, — are  derived  from  the  pneumogastric  and  its  recurrent  laryngeal 
branch,  also  from  the  sympathetic. 

THE  PLEURAE. 

The  Pleurae  are  two  delicate  serous  sacs,  one  surrounding  each  lung, 
and  reflected  over  the  pericardium,  the  diaphragm,  and  the  inner  surface 
of  the  thorax.  The  right  sac  is  shorter,  wider,  and  reaches  higher  into  the 
neck  than  the  left.  The  two  sacs  meet  for  a short  space  behind  the  middle 
of  the  sternum,  at  the  approximation  of  the  anterior  borders  of  the  lungs. 
The— 

Pleura  Pulmonalis,  or  Visceral  Layer, — covers  the  lung,  and  invests  that 
organ  as  far  as  its  root. 

Pleura  Costalis,  or  Parietal  Layer, — lines  the  inner  surface  of  the  parictes 
of  the  chest. 

Cavity  of  the  Pleura, — is  the  space  between  the  two  layers. 

Ligamentum  Latum  Pulmonis,  or  Broad  Ligament  of  the  Lung, — is  a 
triangular  fold  or  reflection  of  pleura,  which  descends  from  the  root 
of  the  lung  posteriorly  to  the  upper  surface  of  the  diaphragm. 

The  Mediastinum  is  the  space  between  the  two  pleurae  in  the  median 
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line  of  the  thorax,  extending  from  the  sternum  to  the  vertebral  column, 
and  containing  all  the  thoracic  viscera  except  the  lungs.  The — 

Superior  Mediastinum, — lies  above  the  upper  level  of  the  pericardium  and 
contains  the — 

Origins  of  the  Sterno-hyoid  and  Sterno-thyroid  Muscles. 


Longus  Colli  Muscles,  their 
lower  ends. 

Arch  of  the  Aorta. 

Innominate  Artery. 

Left  Carotid  Artery,  in  part. 

Left  Subclavian  Arter}^,  in  part. 
Superior  Vena  Cava,  upper  half. 
Innominate  Veins. 


Pneumogastric  Nerve. 

Cardiac  and  Phrenic  Nerves. 

Left  Recurrent  Laryngeal  Nerve. 
Trachea. 

Oesophagus. 

Thoracic  Duct. 

Thymus  Gland. 

Lymphatic  Glands. 


Left  Superior  Intercostal  Vein. 

Anterior  Mediastinum, — between  the  sternum  and  the  pericardium,  con- 
tains— 

Areolar  Tissue.  Branches  of  Internal  Mammary  Artery. 

Triangularis  Sterni  Muscle.  Lymphatic  Vessels  and  Glands. 

Middle  Mediastinum, — contains  the — 

Heart  and  Pericardium.  Bifurcation  of  the  Trachea. 

Ascending  Aorta.  Pulmonary  Arteries  and  Veins. 

Superior  Vena  Cava,  lower  half.  Phrenic  Nerves.  Lymphatic  Glands. 
Posterior  Mediastinum, — contains  the — 

Descending  Aorta.  Oesophagus. 

Azygos  Veins.  Thoracic  Duct. 

Pneumogastric  and  Splanchnic  Nerves.  Lymphatic  Glands. 


THE  LUNGS. 

The  Lungs  are  the  two  essential  organs  of  respiration  contained  in  the 
cavity  of  the  thorax,  where  they  are  separated  from  each  other  by  the  heart  (i) 
and  the  other  contents  of  the  mediastinum.  They  are  covered  by  the 
pleurae,  and  are  characterized  by  lightness  (sp.  gr.  0.345  to  0.746),  spongi- 
ness, elasticity,  and  crepitation  when  pressed.  They  weigh  together  about 
42  ounces,  the  right  lung  being  the  heaviest  by  about  2 ounces.  At  birth 
their  color  is  a pinkish-white,  becoming  mottled  as  age  advances  by  slate- 
colored  patches,  from  the  deposit  of  carbonaceous  granules  in  the  areolar 
tissue  of  the  organ.  The  Right  Lung  is  the  largest  and  has  3 lobes;  the  Left 
Lung  has  2 lobes.  Each  lung  presents  for  examination  an — 

Apex, — situated  in  the  neck,  behind  the  interval  between  the  two  heads 
of  the  sterno-mastoid  muscle,  and  rising  about  an  inch  above  the 
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clavicle.  It  is  in  relation  with  the  subclavian  artery  and  the  scaleni 
muscles. 

Base,— is  broad,  concave,  and  directed  obliquely  downward  and  back- 
ward, resting  on  the  upper  convex  surface  of  the  diaj)hragm. 

External  Surface, — is  convex,  smooth,  marked  by  the  fissures,  and  corre- 
sponds in  form  to  that  of  the  thorax. 

Inner  Surface, — is  concave,  presents  in  front  a depression  for  the  heart 
and  behind  a deep  fissure,  the  hilum,  which  gives  attachment  to  the 
root  of  the  lung. 

Root, — is  where  the  bronchus  (i8),  vessels  (20),  and  nerves  enter  the 


Fig.  122. 


lung,  bound  together  by  areolar  tissue.  In  front  of  the  root  is  the 
phrenic  nerve,  behind  it  the  pneumogastric  nerve.  Its  chief  structures 
are  arranged  in  the  following  manner: — 


From  before  backward 


From  above  downward,  on 
right  side  of  body. 


r Pulmonary  veins. 

■<  Pulmonary  artery. 

(_  Bronchus,  etc. 

r Bronchus  (18),  etc. 
Pulmonary  artery. 
Pulmonary  veins  (20). 


I 

I 


V.  A.  B. 


B.  A.  V. 
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T-  , j 1 r Pulmonary  artery  (7). 

rrom  above  downward,  \ j 1 

1 r.  • , rt  1 i Bronchus  (10),  etc.  V A.  B.  V. 

on  left  side  of  body,  ) ^ ( 

Pulmonary  veins  (20).  ) 

Structure  of  the  Lung.  The  lung  has  a serous  coat  (the  pleura);  a 
sub-serous,  elastic  areolar  tissue,  investing  the  entire  organ,  and  extending 
inward  between  the  lobules;  and  the  parenchyma,  or  true  lung-tissue,  com- 
posed of — 

Lohules,  — each  consisting  of  several 
air-cells  or  compartments,  arranged 
around  the  termination  of  a bron- 
chiole, and  surrounded  by  6 plexuses 
of  pulmonary  and  bronchial  arteries 
and  veins,  lymphatics  and  nerves. 
Each  lobule  is  a miniature  lung,  pyr- 
amidal in  form,  with  base  outward, 
and  about  inch  in  diameter.  Fig. 
12^  shows  2 lobules. 

Alveoli,  or  Air-cells, — are  separated 
from  each  other  by  thin  septa,  are 
lined  with  pavement  epithelium  on 
a basement  membrane,  and  vary  in 
diameter  from  to  inch. 

Vessels  and  Nerves  of  the  Lungs. 

The  lungs  are  nourished  by  the  bronchial  arteries,  and  supplied  with  blood 
for  oxygenation  by  the  j)ulmonary  arteries. 

Bronchial  Arteries, — are  derived  from  the  thoracic  aorta. 

Bronchial  Veins, — open  on  the  right  side  into  the  vena  azygos  major, 
on  the  left  side  into  the  superior  intercostal  vein. 

Pulmonary  Arteries  (5,  6,  7), — are  derived  from  the  right  heart. 

Pulmonary  Veins  (20), — open  by  4 large  orifices  into  the  left  auricle  of 
the  heart,  carrying  oxygenated  blood  from  the  lungs  to  the  left  heart. 
Lymphatics, — terminate  in  the  bronchial  glands,  at  the  root  of  the  lung. 
Nerves, — are  branches  from  the  pneumogastric  and  the  sympathetic, 
forming  the  anterior  and  posterior  pulmonary  plexuses,  from  which 
filaments  are  distributed  to  each  lobule. 

THE  THYROID  AND  THYMUS  GLANDS. 

The  Thyroid  and  Thymus  Glands  belong  to  the  ductless  glands,  (see 
page  309),  and  have  no  connection  with  the  function  of  respiration.  Fiom 
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their  situation  in  the  neck,  they  are  usually  described  in  connection  with 
the  larynx,  trachea  and  lungs. 

The  Thyroid  Gland. 

The  Thyroid  Gland  is  a bi-lobed  organ,  about  3 inches  in  length,  situated 
on  the.  sides  of  the  upper  rings  of  the  trachea,  and  consisting  of  minute 
closed  vesicles  containing  a yellow  glairy  fluid,  surrounded  by  a dense 
plexus  of  capillaries,  and  connected  together  by  areolar  tissue.  It  is  in- 
vested by  a thin  capsule  of  connective  tissue,  which  projects  into  its  sub- 
stance, and  imperfectly  divides  it  into  irregular  masses.  Its — 

Isthmus, — connects  the  lower  third  of  each  lobe  together,  passing  in 
front  of  the  trachea.  It  is  occasionally  absent. 

Pyramid, — is  a third  lobe,  which  sometimes  arises  from  the  left  lobe,  or 
from  the  left  upper  border  of  the  isthmus. 

Levator  Glandulce  Thyroidece, — are  muscular  bands  occasionally  found  ex- 
tending from  the  body  of  the  hyoid  bone  to  the  isthmus  of  the  gland  or 
its  pyramid. 

Vessels  and  Nerves.  The  Arteries  are  the  Superior  Thyroid,  from  the 
external  carotid,  and  the  Inferior  Thyroid,  from  the  thyroid  axis;  they  are 
large,  and  anastomose  freely.  A third  branch,  the  Thyroidea  Ima,  from 
the  innominate  or  the  arch  of  the  aorta,  is  sometimes  found,  ascending 
along  the  front  of  the  trachea.  The — 

Veins, — form  a plexus  on  the  front  of  the  gland,  from  which  arise  the 
superior,  middle,  and  inferior  Thyroid  Veins,  the  two  former  terminat- 
ing in  the  internal  jugular,  the  latter  in  the  innominate  vein. 

Lymphatics, — terminate  in  the  thoracic  and  right  lymphatic  ducts. 

Nerves, — are  derived  from  the  middle  and  inferior  ganglia  of  the  sym- 
pathetic. 

Parathyroids  are  small  brownish-red  bodies,  averaging  about  \ inch  in 
diameter,  situated  in  or  near  the  thyroid  gland,  from  which  they  differ  in 
structure,  being  composed  of  masses  of  cells  arranged  in  a more  or  less 
columnar  fashion,  with  numerous  intervening  capillaries. 

The  Thymus  Gland. 

The  Thymus  Gland  is  a temporary  organ,  attaining  its  full  size  about 
the  age  of  2 years,  then  being  about  2 inches  long,  inch  broad,  and  3 
lines  thick.  It  subsequently  atrophies,  and  has  almost  disappeared  at  pu- 
berty. It  is  situated  in  the  superior  mediastinum  and  in  the  neck,  extending 
from  the  level  of  the  4th  costal  cartilage  to  the  lower  border  of  the  thyroid 
gland.  In  the  mediastinum  it  rests  upon  the  pericardium,  and  is  separated 
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by  the  thoracic  fascia  frorri  the  arch  of  the  aorta  and  the  great  vessels.  In 
the  neck  it  lies  on  the  front  and  sides  of  the  trachea,  behind  the  sterno- 
hyoid and  sterno-thyroid  muscles. 

Structure.  The  Thymus  gland  consists  of  two  lateral  lobes  (sometimes 
three),  together  forming  a pyramidal  mass.  It  is  surrounded  by  a fibrous 
capsule  and  is  divided  by  trabeculcB  into  primary  lobules  and  secondary 
follicles,  which  consist  of  meshes  of  delicate  retiform  tissue  closely  packed 
with  lymphoid  cells,  and  pervaded  with  capillaries.  The  central,  medullary 
portion  contains  few  lymphoid  cells,  but  many  granular  cells  and  concentric 
corpuscles. 

Vessels  and  Nerves.  The  Arteries  are  derived  from  the  internal  mam- 
mary and  the  superior  and  inferior  thyroid  arteries.  The — 

Veins, — open  into  the  left  innominate  and  the  thyroid  veins. 

Lymphatics, — consist  of  intralobular  and  interlobular  plexuses,  and  are 
said  to  open  into  the  internal  jugular  vein. 

Nerves, — are  very  minute  and  are  derived  from  the  pneumogastric  and 
the  sympathetic. 


THE  URINARY  ORGANS. 

THE  KIDNEYS. 

The  Kidneys  are  two  organs,  situated  in  the  back  part  of  the  abdominal 
cavity,  one  on  each  side  of  the  vertebral  column,  behind  the  peritoneum, 
extending  from  the  nth  and  12th  ribs  to  within  2 inches  of  the  crest  of 
the  ileum,  the  right  kidney  being  a little  lower  than  the  left  one.  Each 
kidney  is  about  4 inches  by  2 by  i,  in  the  male  adult  weighs  from  4^  to  6 oz.; 
and  presents  on  its  inner  concave  border  the — 

Hilum, — a fissure  leading  into  the  sinus  or  cavity  of  the  organ,  and  per- 
mitting the  passage  of  the  vessels,  nerves,  and  ureter,  arranged  in  the 
following  order,  from  before  backward,  the  renal  vein,  renal  artery^ 
ureter,  VAU. 

Relations  of  the  Kidneys.  They  are  partially  covered  by  peritoneum 
on  their  anterior  surface,  but  not  at  all  posteriorly.  They  are  surrounded 
by  a ma.ss  of  fat  and  areolar  tissue,  and  have  the  following  relations; — 

Anterior  Surface  of  the  Right  Kidney, — is  in  relation  with  the  right  lobe 
of  the  liver,  the  descending  duodenum,  and  the  ascending  colon. 

Anterior  Surface  of  the  Left  Kidney, — with  the  tail  of  the  pancreas,  the 
descending  colon,  and  part  of  the  spleen. 
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Posterior  Surface, — with  the  crus  of  the  diaphragm,  nth  and  12th  ribs, 
psoas  magnus,  quadratus  lumborum,  and  the  aponeurosis  of  the  trans- 
versalis  muscle. 

Superior  Extremity, — is  capped  by  the  supra -renal  capsule  (i). 

Inferior  Extremity, — extends  to  within  2 inches  of  the  crest  of  the  ilium. 

General  Structure  of  the  Kidney  is  shown  by  a vertical  section  from 
its  convex  to  its  concave  border,  and  is  seen  to  consist  of  a central  cavity 
or  sinus,  surrounded  except  on  one  side  by  the  kidney  substance  proper. 
The  latter  is  divided  into  a cortical  portion  externally,  and  a medullary 
portion  internally,  the  medullary  being  arranged  in  pyramidal  masses,  whose 
apices  project  into  the  central  cavity.  A dense,  fibrous  capside  invests  the 
organ,  and  is  reflected  inward  at  the  hilum, 
lining  the  sinus  and  forming  sheaths  for  the 
vessels.  It  gives  off  an  interstitial  stroma  of 
connective  tissue,  which  binds  the  vessels  and 
tubes  firmly  together  throughout  the  substance 
of  the  kidney.  The — 

Cortical  Portion, — consists  of  uriniferous  tu- 
bules, Malpighian  bodies,  blood-vessels, 
nerves,  lymphatics,  connective  tissue,  and 
a granular  matrix.  It  is  of  a red  color,  and 
is  prolonged  down  between  the  pyramids,  to 
the  sinus;  the  prolongations  being  named 
columns  of  Bertin,  and  the  portion  over  the 
bases  of  the  pyramids  are  the  cortical  arches. 

Medullary  Substance  (3), — contains  chiefly  the 
straight,  collecting  portion  of  the  uriniferous 
tubules,  arranged  in  pyramidal  masses,  the 
pyramids  of  Malpighi,  the  apices  of  which  project  into  the  sinus. 

Sinus, — receives  the  pelvis  (6)  of  the  ureter  (7),  and  is  divided  into  3 
infundibula  (5),  and  they  into  7 to  13  calices,  into  which  open  the 
orifices  of  the  uriniferous  tubules,  1000  on  each  papilla  or  apex  of  a 
pyramid. 

Minute  Structure  of  the  Kidney  commences  in  the  cortical  substance 
of  the  organ  as  the  Malpighian  bodies,  small  round  masses  of  deep-red  color, 
averaging  about  i^^h  in  diameter,  and  each  consisting  of  a central 

glomerulus  of  vessels  and  a membranous  envelope,  the  latter  being  the  com- 
mencement of  a uriniferous  tubule.  The — 

Malpighian  Tuft, — or  vascular  glomerulus,  is  a network  of  convoluted 
capillary  blood-vessels,  beginning  by  the  afferent  vessel  and  ending  in 
21 
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the  efferent  vessel,  which  are  the  respective  radicles  of  some  of  the 

branches  of  the  renal  artery  {a)  and  the  renal 
vein  {y). 

Bowman’’ s Capsule  (c), — surrounding  the  glomer- 
■ ulus,  is  the  dilated  extremity  of  a uriniferous 
tubule  {(i),  and  is  lined  on  its  inner  surface 
by  a layer  of  squamous  epithelial  cells,  on  a 
delicate  supporting  membrane,  closely  sur- 
rounding the  convolutions  of  the  glomerulus 
and  dipping  in  between  them. 

The  Tubuli  Uriniferi,  or  Uriniferous  Tubules, 
begin  at  the  capsule  of  Bowman  in  the  Malpighian 
bodies,  and  open  into  the  sinus  of  the  kidney  by 
orifices  on  the  surface  of  the  papillae.  During 
their  course  they  leave  the  cortical  portion,  enter 
the  medullary  portion,  return  to  the  cortical  and 
again  to  the  medullary,  in  which  they  continue  to  their  termination.  In 
their  course  they  become  first  convoluted,  then  spiral,  then  looped,  again 
spiral  and  convoluted,  curved  and  finally  straight;  and  have  received  the 
following  names: — 

Proximal  Convoluted  Tube, — the  first  portion,  below  the  neck  at  Bowman’s 
capsule,  in  the  cortical  zone.  Epithelium  lining  the  tube  is  polyhedral 
and  of  striated  appearance. 

Spiral  Tube  of  Schachowa, — in  the  cortical  zone.  Epithelium  polyhedral 
and  striated. 

Henle’s  Loop, — in  the  medullary  zone,  consists  of  a descending  limb,  a 
loop,  and  an  ascending  limb,  the  latter  becoming  spiral  as  it  ascends 
into  the  cortical  zone.  Epithelium  flat  in  the  descending  limb,  poly- 
hedral and  striated  in  the  ascending  one. 

Irregular  Tubule, — in  the  cortical  zone.  Epithelium  angular  and  striated. 

Distal  Convoluted  Tubule, — in  the  cortical  zone.  Epithelium  polyhedral. 

Curved  Tube, — in  the  cortical  zone.  Epithelium  varied,  angular,  spindle- 
shaped,  polyhedral. 

Straight  or  Collecting  Tube, — partly  in  the  cortical  zone,  descends  through 
the  medullary  portion  and  joins  with  others,  forming  the  pyramids  of 
Ferrein  (apices  outward)  in  the  cortical  zone,  and  the  pyramids  of 
Malpighi  (apices  inward)  in  the  medullary  substance.  Epithelium 
more  or  less  columnar. 

Connective  Tissue  or  Stroma, — binds  the  tubules  firmly  together. 


Arteries  of  the  Kidney  arise  from  the  renal  artery,  a large  branch  of 
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the  abdominal  aorta.  It  divides  into  4 or  5 branches,  which  enter  the 
kidney  at  the  hilum,  giving  off  small  branches  to  the  supra-renal  cajjsules, 
the  ureter,  etc.  These  again  divide  and  end  in  the — 

ArtcricE  Pro  price  Renales, — the  renal  arteries  proper,  which  enter  the 
kidney  substance  in  the  columns  of  Berlin  (see  page  321),  form  arterial 
arches  over  the  bases  of  the  pyramids,  and  divide  into  ascending  and 
descending  branches.  The — 

Ascending  or  Interlobular  Branches, — pass  to  the  capsule  and  end  in  the 
capillary  network  of  that  part  of  the  cortex,  giving  off  in  their  course 
the  afferent  vessels  to  the  Malpighian  tufts,  (see  page  321). 

Descending  or  Arteriolce  Rectce, — supply  the  medullary  pyramids  and  end 
at  their  apices  in  the  venous  plexuses  there  situated. 

Veins  of  the  Kidney  arise  from  3 sources, — the  stellate  veins  beneath 
the  capsule  of  the  organ,  the  venous  radicles  in  the  Malpighian  tufts,  and 
the  venous  plexuses  at  the  apices  of  the  pyramids  of  Malpighi.  Those  from 
the  stellate  plexuses  on  the  surface  of  the  kidney  join  together,  forming 
the — 

Interlobular  Veins, — which  pass  inward  between  the  pyramids  of  Ferrein, 
receive  branches  from  the  plexuses  on  the  convoluted  uriniferous  tubes, 
and  join  with  the  vence  rectce  from  the  apices  of  the  pyramids  of  Malpighi, 
to  form  the — 

Veyice  Proprice  Renales, — the  renal  veins  proper,  accompany  the  arteries 
of  the  same  name,  receive  the  efferent  vessels  from  the  Malpighian 
bodies  adjacent,  and  join  with  corresponding  veins  in  the  sinus  to 
form  the — 

Renal  Vein, — emerges  at  the  hilum  and  opens  into  the  inferior  vena 
cava;  the  left  vein  being  longer  than  the  right,  having  to  cross  in  front 
of  the  abdominal  aorta. 

Nerves  of  the  Kidney  are  derived  from  the  hepatic  plexus,  which  is 
formed  by  branches  from  the  solar  plexus,  the  aortic  plexus,  the  semilunar 
ganglion,  and  the  lesser  and  smallest  splanchnic  nerves.  They  have  small 
ganglia  upon  them,  and  communicate  with  the  spermatic  plexus. 

Lymphatics  consist  of  a superficial  and  a deep  set,  and  terminate  in  the 
lumbar  glands. 

The  Ureters. 

The  Ureter,  the  excretory  duct  of  the  kidney,  is  a musculo-membranous 
tube,  which  conducts  the  urine  from  the  kidney  to  the  bladder.  It  com- 
mences within  the  sinus  of  the  kidney  by  7 to  13  short  tubes  or  calices, 
which  encircle  the  apices  of  the  pyramids  of  Malpighi,  and  converge  into 
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2 or  3 tubular  divisions  or  infundibula,  these  by  their  junction  forming  the 
pelvis  or  upper  dilated  extremity  of  the  duct.  The — 

Ureter  Proper, — begins  at  the  lower  end  of  the  pelvis,  is  about  i6  inches 
long,  and  of  the  diameter  of  a small  goose-quill.  It  descends,  through 
the  lumbar  region  of  the  abdomen  and  the  pelvic  cavity,  to  the  base 
of  the  bladder,  and  opens  into  the  cavity  of  that  organ  about  2 inches 
from  its  fellow. 

Course  of  the  Ureter.  In  its  course  the  ureter  passes  obliquely  down- 
ward and  inward  through  the  lumbar  region,  and  downward,  inward  and 
forward  through  the  pelvic  cavity,  enters  the  posterior  false  ligament  of 
the  bladder,  passes  oblicfuely  between  the  muscular  and  mucous  coats  of 
that  organ  for  nearly  an  inch,  and  ends  by  a constricted  orifice  at  one  of 
the  posterior  angles  of  the  trigone  at  the  base  of  the  bladder. 

Relations  of  the  Ureter.  The  junction  of  the  renal  pelvis  and  the 
ureter  proper  is  opposite  the  spinous  process  of  the  first  lumbar  vertebra, 
about  2 inches  from  the  middle  line  of  the  back.  The  ureter  lies  upon  the 
psoas  muscle  and  behind  the  peritoneum;  behind  the  ileum  on  the  right 
side  and  the  sigmoid  flexure  of  the  colon  on  the  left  side.  It  crosses  the 
common  or  the  external  iliac  artery;  and  is  crossed  by  the  spermatic  vessels, 
and  the  branches  of  the  mesenteric  arteries,  also  by  the  vas  deferens  in  the 
male.  The  right  ureter  lies  close  to  the  outer  side  of  the  inferior  vena 
cava.  In  the  female  the  ureters  pass  along  the  sides  of  the  neck  of  the 
uterus  and  the  upper  part  of  the  vagina,  and  beneath  the  root  of  the  broad 
ligament. 

Structure  of  the  Ureter.  It  is  composed  of  3 coats, — fibrous,  muscular, 
and  mucous.  The  fibrous  coat  is  continuous  with  the  capsule  of  the  kidney 
and  with  the  fibrous  structure  of  the  bladder.  The — 

Muscular  Coat, — consists  of  longitudinal  fibres  externally,  and  circular 
fibres  internally.  A third  layer,  consisting  of  longitudinal  fibres,  is 
found  internal  to  the  circular  layer,  in  the  neighborhood  of  the  bladder. 

Mucous  Coat, — is  prolonged  over  the  papillae  of  the  kidney,  and  is  con- 
tinuous with  the  mucous  lining  of  the  bladder.  Its  epithelium  resembles 
that  of  the  bladder,  and  is  known  as  transitional  epithelium,  consisting 
of  3 layers  of  cells,  the  innermost  of  which  are  quadrilateral  in  shape. 

Vessels  and  Nerves.  The  Arteries  of  the  ureter  are  branches  from  the 
renal,  spermatic,  internal  iliac,  and  inferior  vesical.  The  Nerves  are  de- 
rived from  the  inferior  mesenteric,  spermatic,  and  pelvic  plexuses. 
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THE  SUPRA-RENAL  CAPSULES. 

The  Supra-renal  Capsules  are  properly  classed  with  the  ductless 
glands,  (see  page  309).  They  are  two  small,  yellowish  bodies,  situated 
one  above  each  kidney,  behind  the  peritoneum,  and  in  the  posterior  portion 
of  the  abdomen.  They  vary  in  size  in  different  individuals,  but  are  usually 
1 1 inch  long  and  wide,  and  from  2 to  3 lines  in  thickness.  Each  capsule 
has  a small  furrow,  the  hilum,  on  its  anterior  surface,  in  which  the  vessels 
enter  the  organ,  and  in  structure  consists  of  a — 

Fibrous  Capsule, — which  is  very  thin,  closely  adherent,  and  sends  numer- 
ous septa  inward. 

Cortical  Substance, — composed  of  columnar  masses  of  polyhedral  cells, 
held  together  in  layers  by  a fibrous  stroma. 

Medullary  Substance, — is  darker  than  the  cortical  portion,  and  pulpy.  It 

' consists  of  granular  cells,  supported  by  a delicate  stroma,  and  believed 
by  some  anatomists  to  be  prolonged  into  the  nerve  fibres  of  a very  in- 
tricate plexus. 

Relations  of  the  Supra-renal  Capsules.  Their  surface  is  surrounded 
by  areolar  tissue  containing  much  fat;  their  bases  rest  on  the  upper  front 
parts  of  the  kidneys,  their  posterior  surfaces  on  the  crura  of  the  diaphragm, 
about  the  level  of  the  loth  dorsal  vertebra.  The — 

Anterior  Surface, — of  the  right  capsule  is  covered  by  the  liver;  that  of  the 
left  one  by  the  spleen  and  pancreas. 

Superior  Surface, — of  each  is  in  relation  internally  with  the  great  splanch- 
nic nerve  and  semilunar  ganglion. 

Vessels  and  Nerves.  The  Arteries  are  the  Supra-renal  branches  of  the 
aorta,  renal,  and  phrenic  arteries,  forming  a dense  capillary  plexus  in  the 
cortical  portion  of  the  organ. 

Veins, — of  each  open  into  a single  trunk,  the  Supra-renal  Vein,  which 
on  the  right  side  of  the  body  empties  into  the  inferior  vena  cava,  on 
the  left  side  into  the  left  renal  vein. 

Lymphatics, — open  into  the  lumbar  glands. 

Nerves, — are  derived  from  the  solar  and  renal  plexuses,  with  some  fila- 
ments from  the  phrenic  and  pneumogastric  nerves,  forming  a compli- 
cated network  in  the  medullary  substance  of  the  organ,  and  having 
numerous  small  ganglia  developed  upon  them. 

THE  BLADDER. 

The  Bladder,  the  reservoir  for  the  urine,  is  a musculo-membranous  sac, 
situated  in  the  anterior  portion  of  the  pelvis,  behind  the  pubes,  and  in 
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front  of  the  rectum  in  the  male,  in  front  of  the  cervix  uteri  and  vagina  in 
the  female.  When  empty  and  contracted,  or  when  slightly  distended,  it  is 
contained  in  the  pelvic  cavity;  when  greatly  distended  it  is  ovoid  in  shape, 
and  rises  into  the  abdominal  cavity,  often  extending  nearlv  as  high  as  the 

umbilicus.  When  moderately  distended  it 
measures  about  5 by  3 inches,  and  holds  about 
a pint.  The — 

Summit, — is  connected  to  the  umbilicus  by 
the  urachus  and  the  obliterated  hypogastric 
arteries  of  the  foetus,  forming  three  fibrous 
cords,  the  Superior  Ligament  of  the  blad- 
der. 

Superior  Surface, — is  free,  and  is  covered  by 
peritoneum. 

Anterior  Surface, — is  partly  covered  by  peri- 
toneum above,  and  is  in  relation  below 
with  the  internal  obturator  muscles,  the 
recto-vesical  fascia,  and  the  anterior  true 
ligaments  of  the  bladder. 

Posterior  Surface, — is  covered  by  peritoneum,  and  is  in  relation  with  the 
rectum  in  the  male,  with  the  uterus  and  upper  part  of  the  vagina  in 
the  female. 

Lateral  Surfaces, — are  partly  covered  by  peritoneum  behind  and  above; 
each  is  crossed  obli(juely  by  the  obliterated  hypogastric  artery  and  the 
vas  deferens  (c),  the  first  j)assing  from  below  forward,  the  latter  from 
below  backward. 

Fundus  or  Base, — is  partly  covered  by  peritoneum,  and  rests  on  the 
second  portion  of  the  rectum  in  the  male,  on  the  lower  part  of  the 
cervix  uteri  and  adherent  to  the  anterior  wall  of  the  vagina  in  the 
female. 

Cervix  or  Neck, — is  constricted  and  continuous  with  the  urethra  (i).  It 
is  surrounded  in  the  male  by  the  prostate  gland  (h),  and  is  directed 
downward  and  forward. 

Ligaments  of  the  Bladder  are  10  in  number,  of  which  5 are  true  liga- 
ments, and  5 are  false  ligaments,  being  formed  by  folds  of  peritoneum.  The 
true  ligaments  are  the — 

Anterior  or  Pubo-prostatic,  2, — are  formed  by  the  recto-vesical  fascia, 
and  extend  from  the  neck  of  the  bladder,  over  the  prostate  gland,  to 
the  back  of  the  pubic  bone. 

Lateral,  2, — also  formed  by  the  recto-vesical  fascia,  are  attached  to  the 
sides  of  the  base  of  the  bladder,  and  the  prostate  gland. 
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Urachus, — the  sujjcrior  ligament,  connects  the  summit  of  the  bladder  with 
the  umbilicus.  It  is  the  obliterated  remains  of  a canal,  which  in  the 
embryo  connects  the  bladder  with  the  allantois,  and  is  situated  between 
the  two  obliterated  hypogastric  arteries. 

False  Ligaments,  folds  of  peritoneum,  are  the — 

Posterior  Praise  Ligaments,  2, — pass  from  the  postero-lateral  parts  of  the 
bladder,  to  the  sides  of  the  rectum  in  the  male,  to  the  sides  of  the  uterus 
in  the  female. 

Lateral  False  Ligaments,  2, — from  the  iliac  fossae  and  lateral  walls  of  the 
pelvis  to  the  sides  of  the  bladder. 

Superior,  or  Suspensory  Ligament,— irom  the  summit  of  the  bladder  to 
the  umbilicus,  being  peritoneum  carried  off  from  the  bladder  by  the 
urachus  and  the  obliterated  hypogastric  arteries. 

Interior  of  the  Bladder  is  lined  by  mucous  membrane,  which  forms 
folds  or  rugee  when  the  viscus  is  empty,  being  loosely  connected  to  the 
muscular  coat,  except  at  the  trigone  and  the  uvula,  where  it  is  closely  ad- 
herent. The  floor  of  the  bladder  presents  the — 

Trigonum  Vesicce,  or  Vesical  Trigone  (i  Fig.  127), — a pale-colored,  tri- 
angular space,  extending  from  the  urethral  opening  in  front  to  a line 
connecting  the  orifices  of  the  ureters  behind;  and  characterized  bv  its 
smooth  surface  and  the  intimate  adhesion  between  its  mucous  and 
muscular  coats. 

Uvula  Vesicce  (3  Fig.  127), — -is  a small  elevation  of  mucous  membrane 
projecting  from  the  floor  of  the  bladder  into  the  urethral  orifice.  It  is 
said  to  be  lifted  by  the  anterior  fibres  of  the  levator  ani  muscle. 

Orifices  of  the  Ureters  (2  Fig.  127), — about  2 inches  apart,  at  the  base  of 
the  trigone,  and  il?  inch  from  the  urethral  opening. 

Structure  of  the  Bladder.  The  bladder  has  4 coats, — serous  or  peri- 
toneal, muscular,  sub-mucous,  and  mucous.  The  peritoneal  coat  is  a partial 
one,  investing  only  the  superior  and  posterior  surfaces,  and  the  upper  portion 
of  the  lateral  surfaces.  The — 

Muscular  Coat, — consists  of  unstriped  muscular  fibres,  arranged  in  3 
layers  ; an  external  layer,  chiefly  longitudinal,  the  so-called  detrusor 
urince  muscle;  a middle  layer,  mostly  circular,  and  forming  a sphincter 
vesicce  around  the  neck;  and  an  internal  layer,  chiefly  longitudinal. 

Muscles  of  the  Ureters, — are  two  bands  of  oblique  fibres,  extending  from 
behind  the  orifices  of  the  ureters  to  the  middle  lobe  of  the  prostate 
gland. 

Sub-mucous  Coat, — is  a layer  of  areolar  tissue,  connecting  the  muscular 
with  the  mucous  coat. 
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Mucous  Coat, — is  thin,  smooth,  of  a pale  rose  color,  and  is  continuous 
with  the  lining  membrane  of  the  ureters  and  the  urethra.  Its  epithe- 

1 • t 

lium  is  of  the  transitional  variety,  consisting  of  an  inner  layer  of  poly- 
hedral, flattened,  nucleated  cells;  beneath  which  are  two  layers  of  club- 
shaped  and  spindle-shaped  cells,  wedged  together.  It  contains  no 
mucous  glands. 

Vessels  and  Nerves.  The  Arteries  of  the  bladder  are  the  superior, 
middle,  and  inferior  Vesical  in  the  male,  with  additional  branches  from  the 
uterine  and  vaginal  in  the  female;  all  from  the  anterior  trunk  of  the  internal 
iliac.  The — 

Veins, — form  a plexus  around  the  neck,  sides,  and  base  of  the  bladder, 
and  terminate  in  the  internal  iliac  vein. 

Lymphatics, — terminate  in  the  internal  iliac  glands. 

Nerves, — are  derived  from  the  pelvic  plexus  to  the  upper  part  of  the 
organ,  from  the  3rd  and  4th  sacral  nerves  to  its  base  and  neck. 

The  Male  Urethra. 

The  Urethra  is  the  urinary  canal  from  the  neck  of  the  bladder  to  the 
meatus  urinarius;  in  the  male  it  is  chiefly  within  the  penis,  is  from  8 to  9 
inches  in  length,  and  is  divided  into  three  parts, — the  prostatic,  membranous, 
and  spongy  portions  of  the  urethra. 

The  Prostatic  Portion  of  the  Urethra  is  that  part  of  the  canal  which 
pierces  the  prostate  gland  (4),  is  about  i|  inch  in  length,  of  spindle  shape, 
and  the  widest  and  most  dilatable  part  of  the  urethra.  Its  floor  presents 
the — 

Verumontanum,  or  Caput  Gallinaginis  (6), — an  elevation  of  the  mucous 
membrane  and  its  adjacent  tissue,  f inch  long,  and  supposed  to  contain 
muscular  and  erectile  tissue. 

Prostatic  Sinus  (7), — one  on  each  side  of  the  verumontanum,  containing 
the  orifices  of  the  prostatic  ducts. 

Sinus  Pocularis,  or  Uterus  Masculinus  (5), — is  a small  cul-de-sac  situated 
at  the  front  part  of  the  verumontanum.  It  extends  for  | inch  upward 
and  backward  into  the  prostate  gland,  beneath  its  middle  lobe. 

Orifices  of  the  Ejaculatory  Ducts  (8), — open  on  the  margins  of  the  sinus 
pocularis. 

The  Membranous  Portion  (9)  is  f inch  long  above,  and  | inch  along 
its  floor,  being  that  part  of  the  canal  lying  between  the  superior  and  inferior 
layers  of  the  triangular  ligament  of  the  perinreum.  Its  walls  are  very  thin, 
and  almost  destitute  of  erectile  tissue.  It  is  surrounded  by  the  compressor 
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urctHras  muscle,  and  except  the  orilice,  is  the  narrowest  ]>art  of  the  urethral 


canal.  On  its  sides  are  the — 
Ductsof  Co%v  per'  sGlands{ii), 
— on  their  way  to  open  into 
the  bulb  of  the  urethra. 


Fig.  127. 


The  Spongy  Portion  (16)  is 
about  6 inches  long,  and  has 
two  dilatations,  one  at  each 
end,  named  respectively  the 
Bulb  and  the  Fossa  Navicu- 
laris.  The — 

Bull)  of  the  Urethra  (13), — 
is  the  upper  end  of  the 
spongy  portion,  projects 
backward  for  ^ inch,  and 
contains  the  orifices  (15) 
of  the  ducts  of  Cowper’s 
glands. 

Fossa  Navicular  is, — is  the 
lower  dilatation  of  the 
urethra,  and  is  situated 
within  the  glans  penis. 

Lacuna  Magna, — the  largest 
of  several  orifices  of  mu- 
cous follicles,  situated  on 
the  roof  of  the  fossa  na- 
vicularis. 

Glands  of  Littre, — are  numer- 
ous mucous  glands  and 
follicles,  opening  into  the 
urethral  canal,  their  orifices  being  directed  forward. 

Meatus  Urinarius, — the  external  orifice;  is  the  most  contracted  portion  of 
the  urethra,  and  presents  a vertical  slit,  about  3 lines  long,  bounded 
laterally  by  two  small  labia. 


Structure  of  the  Urethra.  It  is  composed  of  a continuous  mucous  mem- 
brane, continuous  with  the  mucous  lining  of  the  bladder,  ureters,  and  kid- 
neys, and  prolonged  into  the  ducts  opening  into  the  urethra.  The  mucous 
membrane  is  supported  by  a submucous  tissue,  which  connects  it  with  the 
various  structures  through  which  it  passes.  The — 
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Submucous  Tissue, — consists  of  a vascular  erectile  layer,  outside  which  is 
a circular  layer  of  unstriped  muscular  fibres. 

Voluntary  Muscles  of  the  Urethra, — are  the  compressor  urethrae  and  the 
accelerator  urinae,  described  on  page  96. 

Epithelium, — is  of  the  columnar  variety,  except  near  the  meatus  where  it 
is  s(|uamous. 

The  Female  Urethra. 

The  Urethra  in  the  female  is  only  about  inch  long,  imbedded  in  the 
anterior  wall  of  the  vagina,  perforating  the  triangular  ligament,  and  sur- 
rounded by  fibres  of  the  compressor  urethrae  muscle.  Its  diameter  is 
about  4 inch,  but  it  is  capable  of  considerable  dilatation,  being  surrounded 
by  softer  structures  than  those  around  the  male  urethra.  The — 

Meatus  Urinarius, — is  situated  directly  in  front  of  the  vaginal  opening 
and  about  an  inch  behind  the  glans  clitoridis. 


ORGANS  OF  GENERATION. 

THE  MALE  ORGANS  OF  GENERATION. 

THE  URETHRAL  GLANDS. 

The  Prostate  Gland  is  a musculo-glandular  organ,  which  surrounds  the 
neck  of  the  ^nale  bladder  and  the  beginning  of  the  male  urethra.  It  is 
situated  in  the  jielvic  cavity,  behind  the  lower  part  of  the  symphysis  pubis, 
and  above  the  deep  layer  of  the  triangular  ligament,  its  posterior  surface 
resting  on  the  rectum.  It  is  perforated  by  the  urethra  and  the  common 
seminal  ducts,  but  its  own  ducts  open  into  the  prostatic  portion  of  the 
urethra.  It  measures  about  i|  inch  by  i j inch  by  i inch,  weighs  about 
j oz.,  resembles  a horse-chestnut  in  size  and  shape,  and  consists  of  three 
lobes,  two  being  lateral  and  of  equal  size,  the  third  or  middle  lobe  being 
a small  prominence  situated  in  the  notch  between  the  lateral  lobes.  Its — 

Position, — is  maintained  by  the  anterior  or  pubo-prostatic  ligaments  of 
the  bladder,  the  deep  layer  of  the  triangular  ligament,  and  the  anterior 
portions  of  the  levator  ani  muscles. 

Structure, — is  glandular  substance  arranged  in  follicular  pouches,  and 
dense  muscular  tissue,  the  whole  being  invested  by  a firm  fibrous 
capsule,  which  gives  off  thin  trabeculae  into  the  substance  of  the  gland. 

Ducts, — are  12  to  20  in  number,  lined  by  columnar  epithelium,  and  open 
on  the  floor  of  the  prostatic  portion  of  the  urethra. 

Arteries, — are  derived  from  the  internal  pudic,  vesical  and  haemorrhoidal 
arteries. 
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Veins, — terminate  in  the  internal  iliac  vein. 

Nerves, — are  branches  from  the  jielvic  plexus. 

Cowper’s  Glands  are  two  small,  rounded  bodies,  about  the  size  of  j:>eas, 
situated  between  the  two  layers  of  the  triangular  ligament,  one  on  each 
side  of  the  membranous  portion  of  the  urethra,  close  above  the  bulb,  and 
enclosed  by  the  transverse  fibres  of  the  compressor  urethras  muscle.  The — 

Excretory  Duct, — of  each  gland  opens  by  a minute  orifice  on  the  floor 
of  the  bulbous  jiart  of  the  spongy  portion  of  the  urethra,  after  trav- 
ersing the  wall  of  the  urethra  for  about  one  inch,  beneath  its  mucous 
coat. 
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The  Penis  is  composed  of  a mass  of  erectile  tissue  enclosed  in  three 
cylindrical  compartments,  each  surrounded  by  a fibrous  sheath  which  is 
prolonged  inward,  forming  numerous  bands  or  trabeculae,  which  divide 
the  compartments  into  a number  of  spaces.  The  compartments  are  the 
two  corpora  cavernosa  and  the  corpus  spongiosum  (6),  the  latter  lying  between 
and  beneath  the  former,  like  the  ramrod  of  a double-barreled  gun.  The — 
Erectile  Tissue, — is  lodged  in  the  interspaces  between  the  trabeculae  of 
the  fibrous  structure,  and  consists  of  an  intricate  venous  plexus,  supplied 
by  afferent  arteries  and  emptied  by  efferent  veins. 


The  Corpora  Cavernosa  lie  side  by  side,  forming  the  upper  and  lateral 
parts  of  the  penis.  They  are  joined  together  along  their  anterior  three- 
fourths,  their  posterior  one-fourth  forming  the  Crura,  which  arise  from  the 
tuberosities  of  the  ischia  and  their  descending  rami, 
and  meet  beneath  the  symphysis  pubis,  forming 
two  grooves,  one  above  for  the  dorsal  vessels  (i), 
and  nerves  (3),  the  inferior  one  for  the  corpus 
spongiosum  (6). 

Bulb  0}  the  Corpus  Cavernosum, — is  a slight 
enlargement  on  each  crus,  near  its  junction 
with  its  fellow. 

Suspensory  Ligament,  — a fibrous  membrane 
which  connects  the  root  of  the  organ  to  the 
symphysis  pubis. 

Septum  Pectinijorme  (5), — is  the  front  portion  of  the  fibrous  septum  be- 
tween the  corpora  cavernosa.  This  septum  extends  but  two-thirds 
along  the  penis,  and  is  wanting  for  its  anterior  third. 

The  Corpus  Spongiosum  (6)  is  an  erectile  tube  lying  in  the  inferior 
groove  between  the  two  corpora  cavernosa,  having  within  it  the  urethra, 
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and  expanded  at  both  ends  to  form  the  glans  penis  and  the  bulb.  It  is 
composed  of  trabecular  (band-like)  structure,  derived  from  a fibrous  sheath, 
and  containing  erectile  tissue.  The — 

Bulb  of  the  Corpus  Spongiosum, — receives  the  urethra  and  is  surrounded 
by  the  accelerator  urinae  muscle. 

Gians  Penis, — is  the  external  expansion  of  the  corpus  spongiosum,  and 
covers  by  its  base  the  ends  of  the  two  corpora  cavernosa.  Its  base 
presents  a rounded  border,  called  the  corona  glandis,  behind  which  is 
a deep  sulcus,  the  cervix. 

Glands  of  Tyson, — small  lenticular  sebaceous  glands  opening  on  the  corona 
and  cervix  of  the  glans,  and  secreting  an  odorous  sebaceous  matter, 
the  smegma,  which  decomposes  readily. 

Meatus  Urinarius, — the  external  orifice  of  the  urethra,  is  situated  at  the 
summit  of  the  glans  penis. 

Prepuce, — a prolongation  of  the  integument  of  the  penis,  covering  or  partly 
covering  the  glans  penis. 

Freenum  Preeputii, — a fold  of  mucous  membrane  lying  along  the  raphe 
of  the  glans  penis,  and  connecting  the  prepuce  with  the  glans. 


Vessels  and  Nerves.  The  Arteries  are  branches  of  the  internal  pudic, 
named  as  follows:  the  artery  of  the  bulb,  to  the  bulb  of  the  corpus  spongio- 
sum; the  arteries  of  the  corpora  cavernosa,  to  that  structure;  and  the  dorsal 
artery  of  the  jienis,  to  the  integument  and  fibrous  sheath  of  the  corpora 
cavernosa,  the  glans  and  prepuce.  The — 

llclicine  Arteries, — are  vine-like  branches,  which  project  into  the  cavern- 
ous spaces,  and  are  most  abundant  in  the  back  part  of  the  corpora 
cavernosa. 

Veins, — empty  into  the  dorsal  vein  of  the  penis  and  the  prostatic  venous 
ple.xus.  They  form  intricate  and  well  developed  plexuses  in  the  erectile 
tissue. 

Lymphatics, — the  superficial  terminate  in  the  inguinal  glands;  the  deep 
join  the  deep  lymphatics  of  the  pelvis. 

Nerves, — are  derived  from  the  internal  pudic  nerve,  and  the  pelvic  plexus 
of  the  sympathetic. 

THE  TESTES. 


The  Testes  or  Testicles  are  the  glandular  organs  which  secrete  the  seminal 
fluid, — two  oval  liodies  suspended  obliquely  in  the  scrotum  by  the  spermatic 
cords,  each  measuring  about  an  inch  in  diameter,  and  weighing  | oz.  to  an 
ounce.  Their  coverings,  from  without  inward,  are  6 in  number,  as  follows: — 

SkiniP), — of  the  scrotum.  1 o . / t-  \ 

^ y Scrotum,  (see  Tig.  130). 

Dartos  — the  vascular  tunic,  i 
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Inter  columnar  Fascia, — the  external  si)ermatic  fascia  (6,  Fig.  130). 

Cremasteric  Fascia  (7,  Fig.  130), — muscular  fibres,  the  cremaster  muscle, 
derived  from  the  lower  border  of  the  internal  oblicjue  muscle. 

lnjundibuli]orm  Fascia  (9,  Fig.  130), — internal  spermatic  fascia,  or  fascia 
propria;  a continuation  downward  of  the  transversalis  fascia. 

Tunica  Vaginalis, — the  serous  covering,  originally  a process  of  the  peri- 
toneum, (see  below). 

The  Scrotum  is  a cutaneous  pouch,  consisting  of  2 layers — the  integument 
and  the  Dartos;  the  latter  being  a contractile  vascular  tunic,  continuous 
with  the  superficial  fascia  of  the  thighs  and  perinscum,  and  forming  a septum 
in  the  scrotum  between  the  two  cavities  for  the  testes. 

The  Epididymis  is  an  appendix  to  the  testicle,  lying  along  its  posterior 
border,  and  consists  of  a single  duct  about  20  feet  in  length  when  unraveled, 
but  which  is  wound  upon  itself  so  as  to  occupy  a very  small  sjiace.  The — 

Globus  Major  (7), — is  formed  by  the  coni  vascu- 
losi,  or  efferent  ducts  (6)  of  the  testis,  which 
therein  open  into  the  single  duct  which  forms 
the  epididymis. 

Body  (8),— is  formed  by  the  convolutions  of  the 
tube,  held  together  by  fine  connective  tissue. 

Globus  Minor  (9), — the  lower  expanded  portion, 
similarly  formed,  and  connected  to  the  testis 
by  cellular  tissue. 

Vas  Aberrans  (ii), — a narrow  tube,  sometimes 
found  opening  into  the  canal  of  the  epi- 
didymis near  its  lower  end,  and  ending  in  a 
blind  extremity. 

Hydatids  of  Morgagni,  — small  [)edunculated 
bodies,  found  attached  to  the  epididymis  or 
to  the  upper  end  of  the  testicle.  One  of  them 
is  believed  to  be  the  remains  of  the  duct  of 
Muller. 

Tunics  of  the  Testis  are  3 in  number, — the 
tunica  vaginalis,  or  serous  covering,  externally;  the 
tunica  albuginea,  or  fibrous  covering,  in  the  middle;  and  the  tunica  vasculosa, 
or  pia  mater  testis,  internally.  The — 

Tunica  Vaginalis,  iho.  serous  covering, — has  a visceral  layer  (ii)  (tunica 
vaginalis  propria)  and  a parietal  layer  (8)  (tunica  vaginalis  reflexa). 
Originally  a part  of  the  peritoneum,  its  upper  end  becomes  oblit- 
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crated,  and  the  lower  end  remains  as  a closed  sac,  the  space  between 
the  layers  being  the  cavity  (lo)  of  the  tunica  vaginalis.  It  forms  a 
pouch,  the  digital  fossa  (13),  between  the  epididymis  and  the  testicle. 
Tunica  Albuginea  (12),  the  fibrous  covering, — consists  of  white  fibrous 
tissue,  and  forms  an  incomplete  vertical  septum  within  the  gland,  the 

corpus  Highmorianum  or  medi- 
astinum testis  (2),  from  which 
fibrous  bands  (trabeculae)  cross 
the  gland,  dividing  its  interior 
into  spaces  for  the  lobules  of 
the  organ. 

Tunica  Vasetdosa,  the  vascular 
covering, — lies  beneath  the  pre- 
ceding, and  lines  the  septa  in 
the  interior  of  the  gland.  It 
consists  of  a plexus  of  blood- 
vessels, held  together  by  a deli- 
cate areolar  tissue. 

Structure  of  the  Testis.  The 

glandular  structure  consists  of 
250  to  400  lobules,  which  are  each 
contained  in  one  of  the  spaces 
formed  by  the  trabeculas,  and 
formed  of  i to  3 or  more  mi- 
nute, convoluted  tubes,  the  tubuli  seminiferi.  The  latter  consist  of  a base- 
ment membrane,  lined  by  several  layers  of  cells,  from  which  the  sperma- 
tozoa are  developed.  In  the  apices  of  the  lobules  the  tubuli  become  straight, 
and  join  to  form  20  or  30  ducts,  the — 

Vasa  Recta  (4,  Fig.  129), — are  each  about  ^^^  inch  in  diameter;  then  enter 
the  mediastinum,  passing  uj)ward  and  backward,  and  forming  the — 

Rete  Testis  (5), — a network  of  anastomosing  tubes  or  channels  in  the 
fibrous  stroma  of  the  mediastinum;  they  end  in  the — 

Vasa  Efjerentia  (6), — 12  to  20  ducts,  which  perforate  the  tunica  albuginea 
of  the  testis,  and  form  a number  of  conical  masses,  the  coni  vasculosi, 
which  together  constitute  the  globus  major  (7)  of  the  Epididymis,  (see 
Fig.  129). 

Descent  of  the  Testes.  In  early  foetal  life  the  testes  are  situated  in  the 
abdominal  cavity,  just  below  the  kidneys,  and  are  connected  to  the  dartos 
of  the  scrotum  and  the  tissues  about  the  inguinal  canal  by  a cord  named 
the  gubernaculum  testis,  which  prevents  the  testicle  rising  with -the  growth 
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of  the  foetus,  and  the  testicle  is  drawn  first  into  the  inguinal  canal,  and 
eventually  into  the  scrotum,  the  cord  itself  becoming  shortened  as  develop- 
ment proceeds.  The  descent  begins  about  the  commencement  of  the  ’5th 
month;  during  the  7th  month  the  testicle  enters  the  inguinal  canal,  and 
ordinarily  arrives  in  the  scrotum  by  the  end  of  the  8th  month.  A j)rocess 
of  peritoneum  is  carried  down  in  front  of  the  testis  ; which  process,  by 
obliteration  of  the  canal,  becomes  a separate  structure,  the  tunica  vaginalis. 
The  structures  of  the  inguinal  canal  arc  also  brought  down  with  the  testicle, 
and  constitute  some  of  its  coverings. 

Vessels  and  Nerves.  The  Arteries  are  the  Spermatic,  from  the  aorta 
to  the  testicle  itself;  its  coverings  are  supplied  by  the  superficial  and  deep 
External  Pudic  from  the  femoral,  the  superficial  Perineal  branch  of  the 
Internal  Pudic  from  the  internal  iliac,  and  the  Cremasteric  branch  of  the 
epigastric  from  the  external  iliac. 

Veins. — The  spermatic  veins  emerge  at  the  back  of  the  testis,  receive 
branches  from  the  epididymis,  and  unite  into  the  convoluted  pampini- 
jorin  plexus,  which  forms  the  chief  mass  of  the  spermatic  cord.  From 
this  plexus  3 or  4 veins  arise,  they  unite  into  2,  and  these  join  into 
a single  trunk,  which  on  the  right  side  empties  into  the  inferior  vena 
cava,  on  the  left  side  into  the  left  renal  vein. 

Lymphatics,— oi  the  testis  terminate  in  the  lumbar  glands;  those  of  its 
coverings  in  the  inguinal  glands. 

Nerves, — of  the  testes  are  derived  from  the  spermatic  plexus,  joined  by 
filaments  from  the  pelvic  plexus;  those  of  their  coverings  are  the  ilio- 
inguinal branch  of  the  lumbar  plexus,  the  superficial  perineal  branches 
of  the  internal  pudic,  the  inferior  jiudendal  branch  of  the  small  sciatic, 
and  the  genital  branch  of  the  genito-crural. 

Appendages  of  the  Testes. 

The  Vas  Deferens  is  the  continuation  of  the  epididymis,  and  the  ex- 
cretory duct  of  the  testicle.  Beginning  at  the  globus  minor  it  ascends  along 
the  back  of  the  spermatic  cord  to  the  inguinal  canal,  and  enters  the  ab- 
dominal cavity  through  the  internal  abdominal  ring.  It  curves  around  the 
outer  side  of  the  epigastric  artery,  crosses  the  external  iliac  vessels,  and 
descends  into  the  pelvis  at  the  side  of  the  bladder,  crossing  to  the  inner 
side  of  the  ureter  and  the  inner  border  of  the  vesicula  seminalis.  At  the 
base  of  the  prostate  gland  it  joins  the  duct  of  the  seminal  vesicle  to  form 
the  ejaculatory  duct.  The  vas  deferens  is  about  2 feet  long,  and  has  a 
canal  of  only  half  a line  in  diameter.  Its  walls  are  very  dense,  making 
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it  feel  like  a piece  of  wire  or  whip-cord  when  grasped  between  the  fingers. 
In  structure  it  consists  of  three  coats,  the — 

*Arcolar  Coat, — externally,  beneath  which  is  the — 

Muscular  Coat, — in  2 layers  of  unstriped  fibre,  the  outer  longitudinal,  and 
the  inner  circular;  but  a third  longitudinal  layer  is  found  at  the  com- 
mencement of  the  vas,  internal  to  the  circular  layer. 

Mucous  Coat, — internally,  is  pale  and  in  longitudinal  folds;  its  epithelium 
is  columnar. 

Artery  of  the  Vas  Deferens, — a branch  of  the  superior  vesical,  ramifies  on 
its  coats  and  anastomoses  with  the  spermatic  artery. 


The  Spermatic  Cord  extends  from  the  internal  abdominal  ring  to  the 
globus  minor  of  the  epididymis,  and  is  about  4 inches  long.  At  the  external 
abdominal  ring  it  rests  upon  Poupart’s  ligament,  having  the  aponeurosis 
of  the  external  oblique  muscle  in  front,  and  the  conjoined  tendon  behind 
it.  It  is  composed  of  arteries,  veins,  lymphatics,  nerves,  and  the  vas  deferens, 
bound  together  by  areolar  tissue,  and  invested  by  the  layers  brought  down 
by  the  descent  of  the  testicle.  The  vessels,  etc.,  composing  the  spermatic 
cord,  are  13  in  number,  and  are  named  as  follows;  the — 


Ta5  Deferens. 

Spermatic  Artery. 
Cremasteric  Artery. 

Artery  of  the  V as  Deferens. 
Deferential  Veins. 
Spermatic  Veins. 


Spermatic  Plexus  of  Nerves. 
Branch  of  the  I Ho -inguinal  Nerve. 
Branch  of  the  Genito-crural  Nerve. 
Vas  Aberrans. 

Obliterated  Processus  Vaginalis  of 
the  peritoneum. 

Lymphatics. 


Internal  Cremaster  Muscle. 

Coverings  of  the  Cord,  from  within  outward,  are  the — 
Infundibuliform  Fascia,  from  the  transversalis  fascia. 
Cremasteric  Fascia,  from  the  internal  oblique  muscle 
Inter  columnar  Fascia,  the  external  spermatic  fascia. 
Superficial  Fascia,  and  the  Skin,  of  the  scrotum. 


The  Vesiculae  Seminales  {d.  Fig.  126)  are  two  lobulated  membranous 
pouches,  which  serve  as  reservoirs  for  the  semen,  and  secrete  a fluid  to 
be  added  to  the  secretion  of  the  testicles.  They  are  about  2^  inches  long, 
and  are  situated  externally  to  the  lower  ends  of  the  vasa  deferentia,  between 
the  base  of  the  bladder  and  the  rectum.  They  are  composed  of  3 coats, — 
an  external  areolar,  a middle  muscular,  and  an  internal  mucous  coat,  lined 
with  columnar  epithelium.  Their  anterior  extremities  converge  toward  the 
base  of  the  prostate  gland,  where  a duct  from  each  joins  with  the  corre- 
sponding vas  deferens  to  form — 

Ejaculatory  Ducts, — one  on  each  side,  are  formed  by  the  junction  of  the 
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vasa  deferentia  with  the  ducts  of  the  vesiculae  seminales.  They  are 
about  f inch  in  length,  and  terminate  in  the  j>rostatic  portion  of  the 
urethra,  by  orifices  on  the  sides  of  the  verumontanurn. 

Arteries,— are  derived  from  the  middle  and  inferior  vesical,  and  the  middle 
htcfnorrhoidal;  they  are  accompanied  by  veins  and  lymjdiatics. 

Nerves, — are  branches  from  the  pelvic  plexus. 


THE  FEMALE  ORGANS  OF  GENERATION. 

THE  VULVA. 

The  Vulva,  or  Fudendum,  are  the  external  genital  organs  of  the  female, 
viz. — the  mons  Veneris,  the  labia  majora  and  minora,  the  clitoris,  and  the 
orifice  of  the  vagina.  The — 

Mons  Veneris, — is  the  rounded  eminence  in  front  of  the  pubic  symj)hysis, 
formed  of  fatty  tissue  beneath  the  skin,  and  covered  with  hair  after 
puberty. 

The  Labia  Majora  (i)  are  two  prominent  longitudinal  folds  extending 
from  the  mons  Veneris  to  the  perinaeum.  They  are  formed  of  hairy  integu- 
ment externally  and  modified  skin  internally,  between  which  are  areolar 
and  dartoid  tissues,  fat,  vessels,  nerves,  and  glands.  They  meet  in  front, 
forming  the  anterior  commissure  (lo),  and  nearly  meet  behind  in  the  pos- 
terior commissure  at  the  anterior  boundary  of  the  perinaeum.  They  corre- 
spond to  the  scrotum  of  the  male.  The — 

Fourchette  (2), — is  the  curved  anterior  edge  of  the  perinaeum,  and  between 
it  and  the  hymen  (8)  there  is  a de])ression,  the  fossa  navicularis. 

Nerves, — the  superficial  perineal  from  the  pudic,  and  the  inferior  pudendal 
from  the  small  sciatic. 

The  Labia  Minora  (3),  or  Nymphee,  are  two  small  folds,  situated  inter- 
nally to  the  labia  majora,  and  extending  from  the  prepuce  of  the  clitoris  (4) 
obliquely  backward  for  inch  on  each  side  of  the  vaginal  orifice,  where 
they  are  lost  on  the  inner  surface  of  the  labia  majora.  They  are  composed 
of  modified  skin,  and  have  sebaceous  follicles  on  their  internal  surface. 

Clitoris, — is  situated  beneath  the  anterior  commissure,  its  glans  (4)  only 
appearing  externally  as  a small  rounded  tubercle  between  the  anterior 
extremities  of  the  labia  minora.  It  is  a diminutive  penis,  in  all  but 
the  corpus  spongiosum  and  urethra;  having  two  corpora  cavernosa,  two 
crura,  a glans,  prepuce,  suspensory  ligament  and  muscles,  the  erectores 
clitoridis. 
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Vestibule  (6), — is  a triangular  depression  in  front  of  the  vaginal  orifice, 

bounded  laterally  by  the  labia  minora. 
Fig.  131.  Meatus  Urinarius  (5), — situated  in  the  ves- 

tibule, about  an  inch  below  the  clitoris, 
and  close  to  the  vaginal  orifice. 

Bulbi  Vestibuli, — are  two  oblong  erectile 
bodies,  situated  one  on  either  side  of  the 
vestibule,  and  consisting  of  a venous 
plexus  surrounded  by  a fibrous  mem- 
brane. They  are  the  analogues  of  the 
bulb  of  the  corpus  spongiosum  in  the 
male. 

Pars  Intermedia, — is  a small  venous  plexus 
situated  between  the  glans  clitoridis  and 
the  bulbi  vestibuli.  It  is  the  analogue 
of  the  corpus  spongiosum. 

Orifice  of  the  Vagina  (7), — is  surrounded  by 
the  sphincter  vaginae  muscle,  and  in  the 
virgin  is  sometimes  partly  closed  by  the 
hymen. 

Hymen  (8),— a fold  of  mucous  membrane 
situated  across  the  lower  part  of  the 
vaginal  orifice,  of  various  shapes,  usually 
a ring,  but  often  semilunar,  the  con- 
cavity upward.  It  is  frequently  absent 
in  virgins,  and  after  sexual  intercourse 
its  rupture  and  cicatrization  give  rise  to  small  eminences  along  the 
margin  of  the  vaginal  orifice,  named  the  carunculec  myrtiformes. 

Glands  of  Bartholin, — one  on  each  side  of  the  vaginal  orifice,  their  ducts 
opening  (9)  near  the  inner  sides  of  the  labia  minora.  They  are  the 
analogues  of  Cowper’s  glands  in  the  male. 

Nerves, — to  the  labia  minora  as  to  the  labia  majora;  the  bulbi  vestibuli 
and  other  erectile  structures  are  supplied  by  filaments  from  the  dorsal 
nerve  of  the  clitoris,  superficial  perineal,  and  hypogastric  plexus. 


THE  VAGINA. 

The  Vagina  is  a curved  canal  extending  from  the  vulva  to  the  uterus, 
placed  between  the  bladder  in  front  and  the  rectum  behind.  Its  length 
IS  about  2h  inches  along  the  anterior  wall,  3^  inches  along  the  posterior  wall, 
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and  its  walls  are  usually  in  contact  with  each  other.  It  is  very  dilatable, 
especially  near  its  upper  end,  which  surrounds  the  vaginal  j)ortion  of  .the 
cervix  uteri,  its  attachment  extending  higher  up  on  the  posterior  wall  of  the 
uterus  than  on  the  anterior  wall.  Its  relations  are — 

Anteriorly, — the  urethra  and  the  base  of  the  bladder. 

Posteriorly, — the  anterior  wall  of  the  rectum,  and  the  recto-vaginal  fold 
of  peritoneum  which  forms  Douglas'  pouch  behind  its  upper  fourth. 

Laterally, — are  attached  the  levatores  ani  muscles,  and  the  recto-vesical 
fascia. 

Structure  of  the  Vagina.  The  vaginal  wall  consists  of  a muscular  coat 
externally,  a layer  of  erectile  tissue,  and  a mucous  lining  covered  with 
sfiuamous  epithelium,  and  furnished  with  mucous  crypts  and  follicles,  but 
has  no  glands. 

Columns  of  the  Vagina, — are  two  longitudinal  raphes  situated  along  its 
inner  surface,  one  anteriorly  the  other  posteriorly,  which  are  connected 
by  numerous  transverse  ridges  or  rugee. 

Sphincter  Vagince  Muscle, — surrounds  the  lower  end  of  the  vagina;  it  is 
described  on  page  96. 

Vessels  and  Nerves.  The  Arteries  of  the  vagina  are  the  Vaginal 
branches  of  the  internal  iliac,  and  branches  of  the  uterine  artery,  which 
form  in  front  and  behind  a longitudinal  vessel,  the  azygos  arteries  of  the 
vagina.  The — 

Veins, — are  disposed  similarly  to  the  arteries,  form  a rich  plexus  in  the 
muscular  and  mucous  coats,  and  terminate  in  the  vaginal  and  uterine 
trunks. 

Lymphatics, — terminate  in  the  pelvic  and  inguinal  glands. 

Nerves, — are  derived  from  the  hypogastric  plexus,  the  fourth  sacral 
nerve,  and  the  pudic  nerve,  forming  a vaginal  plexus. 


THE  UTERUS. 

The  Uterus  is  a hollow,  pear-shaped,  muscular  organ,  measuring  about 
3 inches  long,  2 inches  broad,  and  i inch  thick,  flattened  from  before  back- 
ward, placed  base  upward,  forming  an  angle  with  the  vagina,  which  par- 
tially receives  its  cervix,  and  situated  in  the  pelvic  cavity,  between  the  bladder 
in  front  and  the  rectum  behind.  Its — 

Fundus  (a), — is  broad,  convex,  having  walls  | inch  thick,  and  is  covered 
by  peritoneum. 

Body, — is  about  i|  inch  long,  walls  J inch  thick,  flat  anteriorly,  convex 
posteriorly,  concave  laterally,  and  joined  to  the  bladder  by  its  lower 
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anterior  fourth.  It  is  invested  by  peritoneum  posteriorly,  and  in  front 
• for  its  upper  three-fourths. 

Cervix,  or  Neck, — is  the  lower  constricted  portion,  about  i|  inch  long, 
walls  \ inch  in  thickness,  and  is  embraced  for  ^ to  f inch  by  the  upper 
extremity  of  the  vagina. 

Cavity  of  the  Body  (b), — is  small  and  triangular,  flattened  from  before 
backward,  about  inch  in  length,  and  has  two  lateral  cor^iua  above, 

Fig.  132. 


and  a constricted  orifice,  the  os  internum,  at  its  lower  angle,  opening 
into  the  cavity  of  the  cervix. 

Cavity  0}  the  Cervix, — is  spindle-shaped,  about  i|  inch  long,  and  presents 
on  its  inner  surface  transverse  folds  of  mucous  membrane  proceeding 
from  a longitudinal  fold,  giving  an  appearance  named  the  arhor  vitae  (o). 

Os  Uteri, — is  a transverse  orifice  at  the  lower  end  of  the  cervical  cavity, 
opening  into  the  vagina,  and  having  an  anterior  and  a posterior  lip. 

Ligaments  of  the  Uterus  are  8 in  number, — i anterior,  i posterior,  2 
lateral  or  broad  ligaments,  2 sacro-uterine,  and  2 round  ligaments,  all 
except  the  last-named  being  formed  of  peritoneum.  The— 

Anterior  Ligament,  vesico-uterine, — is  reflected  from  the  front  of  the 
uterus  on  to  the  bladder. 

Posterior  Ligament,  recto-uterine, — passes  from  the  posterior  wall  of  the 
uterus  over  the  upper  fourth  of  the  vagina,  and  thence  on  to  the  rectum 
and  sacrum,  forming  Douglas'  pouch  behind  the  upper  portion  of  the 
vagina. 

Lateral  or  Broad  Ligainents  2, — pass  from  the  sides  of  the  uterus  to  the 
lateral  walls  of  the  pelvis,  and  form  a septum  across  the  pelvic  cavity. 
They  contain,  between  the  two  folds  of  peritoneum  of  which  they  are 
composed,  the  Fallopian  tubes,  the  round  ligaments,  the  ovaries,  the 
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parovaria  or  organs  of  Roscnmuller,  connective  tissue,  unstriped  mus- 
cular fibre,  blood-vessels,  and  nerves, 

Sacro-uterine  Ligaments  2, — pass  from  the  sides  of  the  uterus  to  the 
sides  of  the  rectum,  and  thence  to  the  sacrum. 

Round  Ligaments  2 (g), — are  two  cords,  about  4 or  5 inches  long,  com- 
posed of  muscular  tissue  prolonged  from  the  uterus,  also  areolar  and 
fibrous  tissue,  vessels  and  nerves,  extending  one  on  each  side,  from  the 
lateral  aspects  of  the  fundus  uteri,  through  the  inguinal  canals,  to  the 
labia  majora,  where  they  are  lost.  Each  ligament  lies,  for  a part  of 
its  course,  between  the  two  layers  of  the  broad  ligament,  and  is  covered 
by  a process  of  peritoneum.  The — 

Canal  0}  Nuck, — is  the  extension  of  the  above-named  process  of  perito- 
neum into  the  inguinal  canal.  It  exists  in  the  foetus,  and  is  usually 
obliterated  in  the  adult. 

Structure  of  the  Uterus.  The  wall  of  the  uterus  is  composed  of  3 
coats,  an  external  serous,  a middle  muscular,  and  an  internal  mucous  coat. 
The  muscular  coat  forms  the  chief  bulk  of  the  organ,  and  consists  of  bundles 
of  unstriped  muscular  fibres,  disposed  in  3 layers  interlaced  together;  circular 
fibres  predominating  in  the  cervix,  longitudinal  fibres  in  the  body  of  the 
uterus.  The — 

Peritoneal  or  Serous  Coat, — invests  the  body  of  the  organ,  except  its  lower 
anterior  fourth. 

Mucous  Coat, — is  very  thick,  to  J inch,  and  closely  adherent  to  the 
muscular  tissue,  having  no  basement  layer  of  connective  tissue.  It  is 
covered  with  ciliated  columnar  epithelium,  and  studded  with  mucous 
follicles  and  tubular  glands,  which  are  most  numerous  in  the  cervix. 
The  follicles,  when  distended  by  their  own  secretions,  form  sacs,  which 
Naboth  mistook  for  human  ova,  and  hence  were  named  the  ovula 
Nahothi. 

Vessels  and  Nerves.  The  Arteries  of  the  uterus  arc  the  Uterine  from 
the  internal  iliac,  and  the  Ovarian  from  the  aorta;  the  two  meeting  on  the 
side  of  the  body  and  forming  an  anastomotic  trunk,  from  which  lateral 
branches  are  given  off  to  the  uterus.  They  are  remarkably  tortuous  and 
anastomose  freely.  The — 

accompany  the  arteries,  and  in  the  impregnated  state  become 
sinuses.  They  end  in  the  uterine  plexuses. 

Lymphatics, — those  of  the  cervix  end  in  the  pelvic  glands,  those  of  the 
body  in  the  lumbar  glands. 

N erves, — are  derived  from  the  inferior  hyj)ogastric  and  ovarian  plexuses, 
and  from  the  3d  and  4th  sacral  nerves. 
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Appendages  of  the  Uterus. 

The  Fallopian  Tubes,  or  Oviducts  (d),  are  two  tubes,  each  about  4 
inches  in  length,  and  inch  in  calibre,  situated  in  the  free  margin  of  the 
broad  ligament,  and  extending  from  the  superior  angles  of  the  uterus  {b) 
outward,  to  terminate  in  free,  trumpet-shaped  ends.  They  open  by  one  end 
into  the  uterus  at  its  cornua,  by  the  other  end  into  the  peritoneal  cavity. 
Their  structure  is  similar  to  that  of  the  uterus,  the  mucous  lining  being 
continuous  with  the  uterine  mucous  membrane  and  with  the  peritoneum, 
and  lined  with  ciliated  columnar  epithelium.  Their — 

Isthmus, — is  the  inner  constricted  third  of  the  tube. 

Ampulla, — is  the  outer  dilated  portion,  curving  over  the  ovary. 

Infundibulum, — the  trumpet-shaped  outer  end,  with  its  open  mouth,  the 
ostium  abdominale,  surrounded  by — 

FimbricB  (e), — fringe-like  processes,  one  of  which,  the  fimbria  ovarica,  is 
attached  to  the  ovary. 

Hydatids  of  Morgagni  (see  page  333), — one  or  more  small  vesicles  ifloating 
on  a long  stalk  of  peritoneum,  are  frequently  found  in  connecting  with 
or  near  the  fimbriae. 

Vessels  and  Nerves. — The  vessels  are  those  of  the  ovaries;  the  nerves  are 
branches  from  one  of  the  uterine  nerves. 

The  Ovaries  (f)  are  two  oval  bodies,  of  grayish-pink  color,  situated  in  the 
broad  ligament,  behind  and  below  the  Fallopian  tubes,  one  on  each  side 
of  the  uterus,  to  which  they  are  attached  by  the  ligament  of  the  ovary. 
They  each  measure  about  i ^ inch  by  f by  §,  and  are  invested  by  perito- 
neum, except  posteriorly.  They  are  composed  of  a vascular  stroma  con- 
taining the  Graafian  vesicles  in  various  stages  of  development,  and  are  sur- 
rounded by  the  tunica  albuginea,  a condensed  layer  of  the  stroma. 

The  Graafian  Vesicles  are  the  ovisacs  containing  the  human  ova,  are 
very  numerous  (about  70,000  in  each  ovary),  vary  in  diameter  from  to 
inch,  but  after  puberty  a few  are  found  of  from  2V  to  I inch  or  more. 
Each  vesicle  has  an  external  fibro-vascular  coat,  and  an  internal  coat  or 
ovicapsnle,  which  is  lined  by  the  mcmbrana  granulosa,  and  contains  a trans- 
parent fluid  of  albuminous  character,  containing  immature  ova.  The — 

Membrana  Granulosa, — is  a layer  of  nucleated  cells,  lining  the  ovicapsule; 
at  one  point  the  cells  are  heaped  up  in  a mass,  the  discus  proligerus, 
in  which  the  ovum  is  imbedded. 

Corpus  Luteum, — is  a puckered  yellow  spot  in  the  substance  of  the  ovary, 
produced  as  a result  of  the  rupture  of  a Graafian  vesicle  and  the  dis- 
charge of  an  ovum,  probably  by  the  fatty  degeneration  of  the  extrava- 
sated  blood. 
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Vessels  and  Nerves.  The  Arteries  are  the  Ovarian,  from  the  aorta, 
which  also  supply  the  Fallopian  tubes,  and  anastomose  with  the  uterine 
arteries.  The — 

Veins, — accompany  the  arteries,  and  form  a plexus,  the  pampiniiorm 
plexus,  near  the  ovary. 

Nerves, — are  derived  from  the  inferior  hypogastric  or  pelvic  jdexus,  and 
from  the  ovarian  plexus. 

The  Parovarium,  or  Organ  of  Rosenmitller,  is  a group  of  tubules,  situated 
in  the  broad  ligament,  between  the  ovary  and  the  Fallopian  tube,  and  con- 
verging to  a large  duct,  the  duct  of  Gartner,  which  ramifies  in  the  broad 
ligament,  descends  along  the  side  of  the  uterus,  and  terminates  in  a bulb- 
ous enlargement.  It  is  the  atrophied  remains  of  the  Wolffian  Body  of 
foetal  life.  (See  Compend  of  Physiology,  page  260.) 


THE  MAMM/E. 


Structure  of  the  Mammary  Gland. 

It  is  a compound  conglomerate  gland, 
composed  of  15  or  20  lobes  and  their 
ducts  (i),  with  a packing  of  areolar  and 
adipose  tissue,  enveloped  by  a fibrous 
capsule  which  forms  septa  between  the 
lobes.  Each  lobe  is  made  up  of  lob- 
ules (2),  and  these  again  are  formed 
by  the  aggregation  of  alveoli,  terminal 
vesicles  by  which  the  milk  is  secreted. 
The— 


The  Mammae,  or  Breasts,  are  two  hemispherical  eminences,  situated  one 
on  each  antero-lateral  aspect  of  the  chest,  extending  from  the  sternum 
to  the  axilla,  and  from  the  3d  rib  to  the 

7th.  Each  breast  contains  the  Mammary  Fig.  133. 

Gland  and  is  surmounted  by  the  nipple, 
around  the  base  'of  which  is  a zone  of 
colored  cutaneous  tissue,  the  areola,  pink 
in  virgins,  darker  in  women  who  have 
borne  children.  In  the  male  the  mammae 
are  rudimentary  organs,  but  capable  of 
development  under  special  circumstances. 


Tuhuli  Lactiferi  or  Tuhuli  Galacto- 

( I ),— are  the  excretory  ducts  of  the  lobes,  one  for  each.  They 
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are  formed  by  the  junction  of  the  ducts  from  each  lobule,  and  converge 
towards  the  areola,  beneath  which  they  form  ampulla  or  dilatations, 
and  thence,  piercing  the  nipple,  open  on  its  summit  by  separate  orifices. 

Vessels  and  Nerves.  The  Arteries  are  derived  from  the  thoracic 
• branches  of  the  axillary,  the  intercostals,  and  the  internal  mammary  arteries. 

YeinSy — form  the  circulus  venosus,  an  anastomotic  venous  circle  around 
the  base  of  the  nipple,  from  which  larger  veins  run  outward,  and  ter- 
minate in  the  axillary  and  internal  mammary  veins. 

Lymphatics, — terminate  in  the  axillary  glands;  a few  going  to  the  anterior 
mediastinal  glands. 

Nerves, — are  derived  from  the  anterior  and  lateral  cutaneous  nerves  of 
the  thorax. 

HERNIA. 

A Hernia  is  a protrusion  of  any  viscus  from  its  natural  cavity.  The 
term,  when  unqualified  as  to  the  viscus,  is  understood  to  mean  a protrusion 
I of  the  intestines  or  mesentery,  or  both,  from  the  abdominal  cavity.  Anat- 

1 omically  the  most  important  herniae  are — 

Oblique  Inguinal  Hernia, — in  which  the  protrusion  follows  the  spermatic 
cord  through  the  inguinal  canal;  passing  to  the  outer  side  of  the  epi- 
I gastric  artery,  and  through  both  the  internal  and  external  abdominal 

rings. 

i Direct  Inguinal  Hernia, — occurs  at  Hesselbach’s  triangle,  escaping  to  the 

I inner  side  of  the  epigastric  artery,  and  through  the  external  abdominal 

ring  only. 

Femoral  Hernia, — in  which  the  protrusion  descends  through  the  femoral 
or  crural  canal. 

INGUINAL  HERNIA. 

I The  Inguinal  Canal  is  a passage  in  the  abdominal  wall,  parallel  to 

Poupart’s  ligament,  and  just  above  it.  It  commences  at  the  internal  ab- 
l'  dominal  ring  and  ends  at  the  external  abdominal  ring  (i),  being  about 

'!  inch  in  length.  It  serves  for  the  passage  of  the  spermatic  cord  in  the 

male,  and  the  round  ligament  of  the  uterus  in  the  female;  is  directed  down- 
' ward  and  inward,  and  is  bounded  as  follows: — 

! Anteriorly, — the  skin,  superficial  fascia,  external  oblique  muscle,  and  the 

internal  oblique  for  the  outer  third  of  the  canal. 

Posteriorly, — the  conjoined  tendon,  transversalis  fascia,  triangular  fas- 
cia (5),  sub-peritoneal  tissue,  and  peritoneum. 

Above, — the  arched  fibres  of  the  internal  oblique  and  transversalis  muscles. 


INGUINAL  HERNIA. 


345 


Below, — the  union  of  the  transversalis  fascia  (5)  with  Poupart’s  liga- 
ment (10). 

The  Internal  or  Deep  Abdominal  Ring, — is  an  oval  opening  in  the 
transversalis  fascia,  formed  by  the  prolongation  of  this  fascia  around  the 
cord,  as  the  infundibuliform  fascia.  It  lies  \ inch  above  Poupart’s  liga- 


Fig.  134. 


ment  (10)  and  midway  between  the  anterior  superior  spine  of  the  ilium 
and  the  spine  of  the  pubes  (8).  It  is  bounded  above  and  externally  by  the 
arched  fibres  of  the  transversalis  muscle;  below  and  internally  by  the  epi- 
gastric vessels.  The — 

Epigastric  Artery, — lies  between  the  transversalis  fascia  and  the  perito- 
neum, passing  obliquely  upward  and  inward  along  the  lower  and  inner 
margins  of  the  internal  ring. 

Infundibuliform  Fascia, — or  infundibuliform  process  of  the  transversalis 
fascia,  is  a thin,  funnel-shaped  membrane,  arises  from  the  circumference 
of  the  internal  ring,  and  is  continued  around  the  cord  and  testis,  en- 
closing them  in  a distinct  pouch. 

The  External  or  Superficial  Abdominal  Ring  (i), — is  a somewhat 
triangular  opening  in  the  aponeurosis  of  the  external  oblique  muscle,  situated 
just  above  and  external  to  the  crest  of  the  ])ubes.  It  is  about  i inch  long, 
and  ^ inch  wide,  and  is  bounded  laterally  by  its  own  margins,  called  the 
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external  (2)  and  internal  (3)  pillars  of  the  ring.  It  may  be  easily  felt  in 
the  living  male,  by  invaginating  the  skin  of  the  scrotum  with  the  finger, 
and  feeling  up  along  the  spermatic  cord  (9).  It  is  much  larger  in  men 
than  in  women.  The — 

Inter  columnar  or  External  Spermatic  Fascia  (6), — is  formed  by  tendinous 
fibres  which  arch  across  the  lower  part  of  the  aponeurosis  of  the  external 
oblique,  between  the  pillars  of  the  external  ring,  and  are  connected 
together  by  delicate  fibrous  tissue.  It  is  continued  dowmward  as  a 
tubular  prolongation  around  the  cord  and  testis,  enclosing  them  in  a 
distinct  sheath. 

Cremasteric  Fascia, — passes  through  the  external  ring,  and  consists  of  a 
series  of  muscular  loops,  united  by  areolar  tissue,  forming  a thin  cover- 
ing over  the  spermatic  cord  and  testis.  The  muscular  fibres  (Cremaster 
muscle)  are  supposed  to  have  been  originally  part  of  the  internal 
oblique  muscle,  carried  down  by  the  testicle  in  its  descent  to  the  scro- 
tum. It  does  not  exist  in  the  female. 


Fig.  135. 


Poupart’s  Ligament,  or  the 

Crural  Arch,  is  that  portion  of  the 
aponeurosis  of  the  external  oblique 
muscle  which  extends  from  the 
anterior  superior  spine  of  the  ilium 
to  the  spine  of  the  pubes.  Its 
lower  portion  (3)  forms  the  exter- 
nal pillar  of  the  external  abdom- 
inal ring,  and  its  reflection  along 
the  pectineal  line  is  called  Gimber- 
nat's  ligament  (2).  Other  fibres, 
reflected  behind  the  internal  pillar 
of  the  ring  (4),  upward  to  the 
linea  alba,  are  termed  the  trian- 
gular fascia  (i). 

Gimhernat's  Ligament  (2), — is 
that  portion  of  the  aponeu- 
rosis of  the  external  oblique 
which  is  reflected  upward 
and  outward  from  the  spine 
of  the  os  pubis  to  be  inserted 
into  the  pectineal  line.  Its 
anterior  margin  is  continuous  with  Poupart’s  ligament. 

Triangidar  Fascia  (i),— is  a triangular  band,  attached  by  its  apex  to  the 
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pectineal  line,  where  it  is  continuous  with  Gimbcrnat’s  ligament;  passes 
inward  beneath  the  spermatic  cord,  behind  the  internal  pillar  of  the 
external  ring,  and  in  front  of  the  conjoined  tendon,  to  interlace  with 
its  fellow  of  the  opposite  side  at  the  linea  alba,  (see  5,  Fig.  134). 

Hesselbach’s  Triangle  is  a small  triangular  space  on  the  lower  ab- 
dominal wall,  bounded  externally  by  the  deep  epigastric  artery,  internally 
by  the  margin  of  the  rectus  muscle,  below  by  Poupart’s  ligament.  Its 
inner  §rds  is  crossed  by  the  conjoined  tendon.  Through  this  space  a direct 
inguinal  hernia  forces  its  way.  The — 

Inguinal  Fossa, — are  3 depressions  of  peritoneum  in  the  inguinal  region 
above  Poupart’s  ligament.  The  internal  and  middle  ones  lie  in  Ilessel- 
bach’s  triangle,  the  external  fossa  usually  corresponds  to  the  internal 
abdominal  ring. 

Coverings  of  Inguinal  Hernia  depend,  in  the  oblique  form,  upon  the 
extent  to  which  the  hernia  descends  in  or  through  the  inguinal  canal.  When 
it  has  escaped  from  the  external  abdominal  ring,  and  is  therefore  complete, 
its  coverings,  from  without  inward,  are  7 in  number,  as  follows: — 

1.  Skin. 

2.  Superficial  Fascia, — 2 layers. 

3.  Inter  columnar  Fascia, — from  the  external  abdominal  ring. 

4.  Cremasteric  Fascia, — from  the  inguinal  canal. 

5.  Infundihuliform  Fascia, — from  the  internal  abdominal  ring. 

6.  Suhserous  Areolar  Tissue,- — almost  inappreciable. 

7.  Peritoneum, — the  hernial  sac  proper. 

Direct  Inguinal  Hernia  has  the  same  coverings,  except  that  the  Conjoined 

Tendon  is  substituted  for  the  cremasteric  fascia,  and  the  Transversalis 

Fascia  for  the  infundihuliform. 


FEMORAL  HERNIA. 

The  Femoral  or  Crural  Canal  is  a narrow  interval,  i to  ^ inch  long, 
between  the  femoral  vein  (4)  and  the  inner  wall  of  the  femoral-  sheath, 
extending  from  Gimbernat’s  ligament  to  the  saphenous  opening.  It  exists 
as  a distinct  canal  only  when  the  sheath  has  been  separated  from  the  vein 
by  the  pressure  of  a hernia  or  tumor,  or  by  dissection.  It  lies  beneath 
Poupart’s  ligament  (i),  is  closed  above  by  the  septum  crurale,  below  by 
the  cribriform  fascia,  and  is  bounded  as  follows: — 

Anteriorly, — by  a continuation  downward,  under  Poupart’s  ligament,  of 
the  transversalis  fascia,  covered  by  the  falciform  process  of  the  fascia 
lata. 
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Posteriorly,  by  a downward  continuation  of  the  iliac  fascia,  covering 
the  pubic  portion  of  the  fascia  lata. 

Externally , by  the  fibrous  septum  separating  it  from  the  inner  side  of 
the  femoral  vein. 

Ifiternally,  by  the  outer  edge  of  Gimbernat’s  ligament,  and  the  junction 
of  the  processes  of  the  transversalis  fascia  and  the  iliac  fascia,  which 
form  the  inner  side  of  the  femoral  sheath. 

The  Femoral  or  Crural  Ring,  the  upper  opening  of  the  femoral  canal, 
is  an  oval-shaped  opening,  about  | inch  in  diameter  (larger  in  the  female), 
situated  below  the  internal  abdominal  ring  (7)  and  Poupart’s  liga- 
ment (i),  and  between  the  inner 
side  of  the  femoral  vein  and  the 
margin  of  Gimbernat’s  ligament  (5). 
It  is  closed  by  the  septum  crurale 
and  a small  lymphatic  gland.  The 
arrow  in  the  figure  points  into  the 
femoral  ring.  The — 

Femoral  Vein  (4), — lies  next  on 
its  outer  side. 

Deep  Epigastric  Artery, — crosses 
its  upper  and  outer  angle. 
Obturator  Artery, — when  arising 
from  a common  trunk  with  the 
epigastric,  as  it  does  once  in 
3^  subjects,  may  lie  close 
along  its  internal  and  superior 
margins. 

Communicating  Branch, — between  the  deep  epigastric  and  obturator 
arteries,  lies  in  front  of  the  ring. 

Spermatic  Cord, — in  the  male,  lies  directly  above  its  anterior  margin, 
replaced  by  the  round  ligament  in  the  female. 

Septum  Crurale,  or  Fascia  of  Cloquet, — is  a layer  of  condensed  areolar 
tissue,  supporting  a lymphatic  gland,  and  perforated  for  the  passage 
of  lymphatic  vessels.  It  lies  across  the  femoral  ring,  and  forms  one  of 
the  coverings  to  any  hernia  escaping  thereby. 

The  Saphenous  Opening,  the  lower  orifice  of  the  femoral  canal,  is  an 
oval-shaped  aperture,  li  by  ^ inch  in  diameter,  formed  by  a reflection  of 
the  fascia  lata  inward  around  and  under  the  end  of  the  internal  saphenous 
vein  (3).  It  is  situated  below  the  inner  third  of  Poupart’s  ligament,  and 
is  covered  by  the  cribriform  fascia.  Its  inner  margin  curves  upward  behind 
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the  saphenous  vein  and  under  the  outer  margin,  and  is  blended  with  the 
pubic  portion  of  the  fascia  lata  over  the  pectineus  muscle.  Its  outer  margin 
curves  over  the  inner  to  the  spine  of  the  pubes,  as  a — 

Falciform  Process,  or  Superior  Cornu, — is  thin  but  strong,  sharply  de- 
fined, and  lies  on  a plane  anterior  to  the  inner  margin.  It  ascends 
in  front  of  the  femoral  vessels,  and  curving  inward  is  attached  to 
Poupart’s  ligament,  the  spine  of  the  os  pubis,  and  the  pectineal  line, 
where  it  is  continuous  with  the  pubic  portion.  It  is  sometimes  named 
the  ligament  of  Burns,  its  pubic  end  is  called  the  ligament  of  Hey. 

Cribriform  Fascia  (ii.  Fig.  134), — is  the  portion  of  the  deep  layer  of  the 
superficial  fascia  which  covers  the  saphenous  opening.  It  is  perforated 
by  the  internal  saphenous  vein  and  by  numerous  blood-vessels  and 
lymphatics. 

The  Femoral  or  Crural  Sheath,  the  investing  sheath  of  the  femoral 
vessels,  is  a funnel-shaped  prolongation  of  the  lining  fasciae  of  the  abdomen, 
the  transversalis  fascia  in  front,  and  the  iliac  fascia  behind.  The  sheath 
is  divided  by  two  septa  into  3 compartments,  the  external  of  which  contains 
the  femoral  artery,  the  middle  one  the  femoral  vein,  the  internal  one  being 
the  femoral  canal.  The  sheath  is  perforated  anteriorly  by  the  genito-crural 
nerve,  internally  by  the  internal  saphenous  vein,  and  forms  one  of  the 
coverings  of  a femoral  hernia.  The — 

Deep  Crural  Arch, — is  the  thickened  border  of  the  transversalis  fascia, 
which  arches  across  the  front  of  the  crural  sheath,  and  is  intimately 
connected  to  it.  Externally  it  is  attached  to  the  centre  of  Poupart’s 
ligament,  internally  it  is  inserted  into  the  pectineal  line  behind  the 
conjoined  tendon. 

Coverings  of  Femoral  Hernia  depend  upon  whether  the  hernia  has  or 
has  not  escaped  from  the  saphenous  opening,  and  is  therefore  complete  or 
incomplete.  In  the  latter  case,  the  covering,  from  without  inward  would 
be — skin,  superficial  fascia,  falciform  process  of  the  fascia  lata,  crural 
sheath,  septum  crurale,  subscrous  areolar  tissue  (fascia  propria),  and  jicri- 
toneum.  The  coverings  of  a complete  femoral  hernia  are  as  follows: — 

1.  Skin. 

2.  Superficial  Fascia, — its  superficial  layer. 

3.  Cribriform  Fascia, — from  the  saphenous  opening. 

4.  Crural  Sheath, — from  the  transversalis  fascia. 

5.  Septum  Crurale, — from  the  femoral  ring. 

6.  Subserous  Areolar  Tissue, — the  fascia  propria  of  Cooper. 

7.  Peritoneum, — the  proper  hernial  sac. 
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THE  PERINEUM. 

The  Perinaeum  is  a triangular  space  containing  the  structures  which  close 
the  inferior  outlet  of  the  pelvic  cavity  anterior  to  a line  drawn  between  the 
tuberosities  of  the  ischia.  Posteriorly  to  this  line  the  corresponding  space 
is  named  the  I schio-rectal  Region.  The  Perina3um  is  bounded  laterally  by 
the  rami  of  the  pubes  and  ischia,  anteriorly  by  the  symphysis  pubis,  and 
j)osteriorly  by  the  line  above  mentioned,  which  averages  about  2f  inches 
in  length. 

For  the  Muscles  of  the  Perinaeum,  see  page  95. 

THE  PELVIC  CAVITY. 

The  Pelvic  Cavity  is  that  portion  of  the  abdominal  cavity  which  lies 
below  the  level  of  the  ilio-pectineal  line  and  the  promontory  of  the  sacrum. 
The  osseous  pelvis  is  described  on  page  17.  The  boundaries  of  the  pelvic 
cavity  are  as  follows; — 

Anteriorly  and  Laterally, — the  pubes  and  ischia,  covered  by  the  obturator 
muscles. 

Posteriorly, — the  sacrum  and  coccyx,  the  pyriformis  muscles,  and  the 
great  sacro-sciatic  ligaments. 

Floor, — is  formed  by  the  recto-vesical  fascia,  covering  the  levator  ani 
and  coccygeus  muscles  of  each  side,  and  the  triangular  ligament  of  the 
urethra. 

Contents  of  the  Pelvic  Cavity  are  the  bladder,  rectum,  some  convolu- 
tions of  the  small  intestine,  and  some  of  the  organs  of  generation.  They 
are  j)artially  covered  by  peritoneum,  and  supplied  with  vessels  and  nerves. 

The  Pelvic  Fascia. 

The  Pelvic  Fascia  lines  the  pelvic  cavity  and  is  continuous  with  the 
iliac  fascia  above.  At  the  level  of  a line  drawn  from  the  back  of  the  sym- 
physis pubis  to  the  spine  of  the  ischium,  it  is  thickened  into  a white  line 
or  band,  where  it  gives  origin  to  the  levator  ani  muscle,  and  divides  into 
2 layers,  the  recto-vesical  fascia  or  visceral  layer,  and  the  obturator  fascia 
or  parietal  layer.  The — 

Recto -vesical  Fascia,  visceral  layer  of  the  pelvic  fascia, — descends  from 
the  white  line  over  the  upper  or  pelvic  surface  of  the  levator  ani 
muscle,  and  is  prolonged  over  the  prostate  gland,  rectum,  vesiculae 
seminales,  and  the  bladder,  forming  the  lateral  true  ligaments  of  the 
latter  organ. 

Obturator  Fascia,  the  parietal  layer  of  the  pelvic  fascia, — descends  from 
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the  white  line  along  the  wall  of  the  pelvis,  and  covers  the  obturator 
internus  muscle,  near  the  lower  border  of  which  it  forms  a canal  between 
its  layers,  Alcock's  canal,  for  the  pudic  vessels  and  nerve.  Above  this 
canal  it  gives  off  a thin  membrane,  the  ischio-rcclal  or  anal  fascia  over 
the  lower  or  perineal  surface  of  the  levator  ani  muscle;  also  a process, 
which  with  its  fellow  of  the  opposite  side  forms  the  deep  layer  of  the 
triangular  ligament. 

Illustration  of  the  Pelvic  Fascia.  The  capital  letter  K,  having  a hori- 
zontal arm  added  to  it,  thus  |^,  will  illustrate  the  pelvic  fascia  of  the  right 
side,  seen  from  the  front  in  vertical  section.  The  vertical  line  of  the  K 
represents  the  pelvic  fascia  above,  the  obturator  fascia  below.  The  upper 
arm  represents  the  lateral  ligament  of  the  bladder,  the  horizontal  arm  the 
recto-vesical  fascia,  and  the  lower  arm  the  ischio-rectal  fascia.  The  space 
between  the  lower  arm  and  the  vertical  line  represents  the  ischio-rectal 
fossa. 

THE  MALE  PERIN/EUM. 

The  Male  Perinaeum,  in  the  adult,  varies  in  breadth  on  the  base  line, 
from  2 to  3 1 inches,  the  average 
being  2|  inches.  Its  middle  line 
is  convex,  corresponds  to  the  bulb 
of  the  urethra,  and  presents  a 
prominent  raphe,  which  is  con- 
tinuous in  front  with  the  raphe 
of  the  scrotum.  Its  muscles  are 
described  on  page  95;  but  two 
slips  have  received  special  names, 
as  follows; — 

Muscle  of  Guthrie,  Transversus 
Perinaei  Profundus,  — is  the 
lowermost  part  of  the  infe- 
rior fasciculus  of  the  com- 
pressor urethrae  muscle  (2), 
behind  the  bulb  (i),  and  in 
front  of  the  transversus  peri- 
naei (4). 

Muscle  of  Wilson  (3), — is  a 
fasciculus  which  descends  ver- 
tically from  the  body  of  the 
pubis  to  unite  with  the  superior  fasciculus  of  the  compressor  urethrae  (2). 

The  above-named  muscles  are  situated  in  front  of  the  sphincter  ani  (5) 
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and  the  levator  ani  (6),  and  on  a plane  superficial  to  that  of  the  latter 
muscles. 

Fasciae  of  the  Perinaeum  are  superficial  and  deep,  each  consisting  of 
two  layers;  the  deep  fascia  being  usually  called  the  triangular  ligament  of 
the  urethra.  The — 

Superficial  Layer  of  the  Superficial  Fascia, — is  thick,  loaded  with  fat,  and 
continuous  with  the  subcutaneous  fascia  of  the  thighs. 

Deep  Layer  of  the  Superficial  Fascia,  Codes’  Fascia, — is  thin  but  strong, 
continuous  in  front  with  the  dartos  of  the  scrotum,  and  attached  on 
each  side  to  the  rami  of  the  pubes  and  ischium;  posteriorly  it  joins  the 
deep  perinatal  fascia  under  the  transversus  perinaei  muscle.  It  sends 
inward  a vertical  septum  which  is  incomplete  in  front.  [This  fascia 
was  called  by  Professor  Pancoast  the  “anterior  leaflet  of  the  triangular 
ligament.  ”] 

Anterior  Layer  of  the  Deep  Perinceal  Fascia, — is  triangular  in  shape,  and 
extends  from  the  pubic  arch  and  the  sub-pubic  ligament,  laterally  to 
the  rami  of  the  pubes  and  ischia,  and  posteriorly  to  the  central  tendinous 
portion  of  the  perinaeum,  where  it  becomes  blended  with  the  deep  layer 
of  the  superficial  fascia.  It  embraces  the  anterior  part  of  the  mem- 
branous portion  of  the  urethra.  [Called  by  Professor  Pancoast,  the 
“middle  leaflet  of  the  triangular  ligament.”] 

Posterior  Layer  of  the  Deep  Perinceal  Fascia, — has  the  same  attachments 
as  the  anterior  layer  above  described,  but  in  its  course  it  embraces  the 
])osterior  ])art  of  the  membranous  portion  of  the  urethra,  and  is  in 
connection  with  the  apex  of  the  prostate  gland.  [Called  by  Prof.  Pan- 
coast, the  “posterior  leaflet  of  the  triangular  ligament.”] 

Buck’s  Fascia  is  a continuation  of  the  deep  layer  of  the  superficial  fascia 
of  the  perinaeum,  extending  forward  upon  the  penis,  which  it  invests  com- 
pletely as  far  as  the  glans.  It  is  continuous  above  with  the  suspensory 
ligament  of  the  penis,  and  is  held  by  some  anatomists  to  prove  that  the 
deep  layer  aforesaid  is  not  continuous  in  front  with  the  dartos  of  the  scrotum. 
This  fascia  was  named  from  Dr.  Buck,  an  American  surgeon,  who,  in 
1846,  first  insisted  on  the  importance  of  this  structure.  It  modifies  the 
direction  of  urinary  infiltration  of  the  perincEum,  until  perforated. 

The  Triangular  Ligament  of  the  Urethra  according  to  some  authorities 
is  the  anterior  layer  of  the  deep  perinaial  fascia,  according  to  others  it 
includes  the  posterior  layer  also.  Prof.  Pancoast  included  in  the  term 
Triangular  Ligament  all  three  layers  which  are  united  at  the  central  tendinous 
portion  of  the  perinaeum,  including  therefore  the  deep  layer  of  the  superficial 
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perinaeal  fascia.  As  usually  described,  it  includes  both  layers  of  the  deep 
perinaeal  fascia,  (see  above);  and  is  in  relation  with  the  following-named 
structures: 

Superficially  to  it,  but  behind  the  deep  layer  of  the  superficial  fascia,  the 
Crura  of  the  Penis  (4).  Erector  Penis  M uscle  (10). 

Corpus  Spongiostim.  Transversus  Perincci  Muscle  (14). 

Bulb  0}  the  Urethra.  Transversus  Perincei  Artery. 

Accelerator  Urince  Muscle  (8).  Superficial  Perinccal  Vessels  (5). 
Central  Tendinous  Point  of  the  Pcrinccum. 

Between  its  layers,  in  the  so-called  cavity  of  the  triangular  ligament,  the 
Membranous  Urethra.  Dorsal  Vein  of  the  Peyiis. 

Compressor  Urethree  M uscle.  Artery  of  the  Bulb. 

Pudic  Vessels  and  Nerve  (ii).  Nerve  of  the  Bulb. 

Cowper's  Clauds  and  Ducts.  Plexus  of  Veins. 

Behind  its  superior  (deep)  layer,  are  the — 

Bladder.  Rectum. 

Prostate  Gland.  Levator  A ni  Muscle  (18). 


Central  Tendinous  Point  is  a fibrous  point  in  the  middle  line  of  the 
perinaaum,  internal  to  the  deep  layer  of  the  superficial  fascia  and  about  | 
inch  in  front  of  the  anus.  It  corresponds  to  the  centre  of  the  lower  margin 
or  base  of  the  triangular  ligament  (12),  and  is  the  point  of  attachment  for  4 
converging  muscles,  the — external  sphincter  (16),  accelerator  urinae  (8),  and 
two  transverse  perinaeal  (14). 


ISCHIO-RECTAL  REGION. 

The  Ischio-rectal  Region  is  the  triangular  space  behind  the  perinaeum, 
extending  posteriorly  to  the  tip  of  the  coccyx,  and  laterally  to  the  tuberosities 
and  rami  of  the  ischia.  In  the  middle  line  it  presents  the  anal  orifice,  and 
deeply  on  each  side,  the  Ischio-rectal  Fossa,  which  contains  the  lower  part 
of  the  rectum,  areolar  tissue  and  fat.  The  fossa  is  about  i inch  broad 
at  its  base  and  about  2 inches  deep;  its  apex,  directed  upward,  corresponds 
to  the  junction  of  the  obturator  fascia  and  the  ischio-rectal  fascia.  It  con- 
tains the — 

Superficial  Fascia, — is  thick,  areolar  in  texture,  with  much  fat  in  its 
meshes,  also  branches  of  the  perforating  cutaneous  nerve. 

Muscles, — the  corrugator  cutis  ani,  external  and  internal  sphincters  (16), 
and  the  levator  ani  (18). 

surrounded  by  areolar  tissue  and  fat. 

Internal  Pudic  Artery  (ii), — with  its  veins  and  the  two  divisions  of  the 
nerve,  about  \ inch  above  the  margin  of  the  tuberosity  of  the  ischium. 
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Inferior  Hemorrhoidal  Vessels  and  Nerves  (13), — cross  the  space  trans- 
versely. 

Superficial  Perinceal  Vessels  (5)  and  Nerves  (3), — in  the  front  part  of  the 
space  for  a short  distance. 

Branch  of  the  4th  Sacral  Nerve, — at  the  back  of  the  space,  near  the 
coccyx. 


Fig.  138. 


Ischio-rectal  or  Anal  Fascia, — a thin  membrane  given  off  from  the  obtu- 
rator fascia  over  the  levator  ani  muscle,  at  the  apex  of  the  fossa,  (see 
page  351). 

Obturator  Fascia, — covering  the  obturator  internus  muscle,  at  the  outer 
side  of  the  fossa,  (see  page  350). 

Recto-vesical  Fascia, — invests  the  internal  surface  of  the  levator  ani 
muscle,  near  the  base  of  the  fossa ; also  the  rectum  at  the  inner  side 
of  the  fossa,  (see  page  350). 


Lithotomy. 

Structures  Divided  in  Lithotomy.  In  the  Lateral  Operation  the  knife 
is  inserted  deeply  i J inch  in  front  of  the  anus,  a little  to  the  left  of  the  median 
line,  and  the  incision  is  carried  obliquely  backward  and  outward,  becoming 
more  superficial  as  it  is  extended,  to  a point  midway  between  the  anus  and 
the  tuberosity  of  the  left  ischium,  dividing  the— 

Skin  and  Superficial  Fascia  (first  layer  of  the  latter). 
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Inferior  Hemorrhoidal  Vessels  and  Nerves  (13). 

Deep  Layer  of  the  Superficial  Fascia  (6). 

Superficial  Pcrinceal  Vessels  (5)  and  Nerves  (3). 

Accelerator  Urince  Muscle  (8)  (posterior  fibres). 

Transversus  Perincei  Muscle  (14)  and  Artery. 

Inferior  Layer  of  the  Triangular  Ligament  (12). 

Compressor  Urethrae  Muscle  (a  few  fibres). 

Levator  Ani  Muscle  (18)  (anterior  fibres). 

Membranous  and  Prostatic  Portions  of  the  Urethra  (2). 

Superior  Layer  of  the  Triangidar  Ligament  (12). 

Prostate  Gland,  (part  of  the  left  lobe). 

Neck  of  the  Bladder,  (in  part). 

In  Median  Lithotomy,  the  incision,  inch  long,  is  made  transversely 
through  the  central  tendinous  point  and  raphe,  dividing  the — 

Skiji  and  Superficial  Fascia. 

Sphincter  Ani  Muscle  (16)  (some  of  its  anterior  fibres). 

Branches  of  the  Transverse  Perinceal  Vessels  and  Nerves. 

Base  of  the  Triangidar  Ligament  (12). 

Membranous  Portion  of  the  Urethra  (2). 

Compressor  Urethrae  Muscle. 

Structures  to  be  Avoided  in  Lithotomy.  In  the  Lateral  Operation 
the  structures  to  be  remembered  and  avoided  in  making  the  incision  are 
the — 

Bulb,  its  Artery,  and  the  Rectum, — inwardly  and  in  front;  avoided  by  not 
making  the  primary  incision  too  near  the  middle  line  nor  too  far  for- 
ward. 

Pudic  Artery  (ii), — externally;  avoided  by  not  carrying  the  incision  too 
far  outwardly. 

Prostate  Gland  and  Veins, — behind;  avoided  by  not  carrying  the  deep 
incision  too  far  backward,  so  as  to  cut  through  the  entire  lobe  of  the 
prostate  gland,  permitting  the  urine  to  infiltrate  into  the  loose  areolar 
tissue  around  the  rectum,  instead  of  escaping  externally. 

THE  FEMALE  PERINi®UM. 

The  Female  Perinaeum  performs  the  special  function  of  supporting  the 
posterior  wall  of  the  vagina,  and  thereby  aiding  materially  in  the  support 
of  the  whole  vagina,  the  uterus  and  the  bladder.  The — 

Perinceal  Body, — is  the  pyramidal-shaped  prolongation  of  the  female  peri- 
nacum  upward  between  the  vagina  and  the  rectum.  It  measures  about 
inch  antero-posteriorly,  and  extends  laterally  from  one  ischial  tuber- 
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osity  to  the  other.  In  it  are  situated  the  muscles  of  the  external  organs 
of  generation. 

Differences  between  the  Female  and  Male  Perinaea  are  chiefly  due 
to  the  perforation  of  the  structures  in  the  median  line  of  the  female  perineeum 
by  the  vulvo-vaginal  passage.  The — 

Superficial  Fascia, — is  incomplete,  by  reason  of  its  perforation  by  the 
orifice  of  the  vulva,  but  consists  of  two  layers,  as  in  the  male. 

Deep  Perinceal  Fascia, — being  also  perforated  by  the  vagina  is  less  ap- 
parent than  in  the  male,  though  presenting  two  layers,  with  the  urethra 
perforating  them,  as  in  the  other  sex. 

Bulbi  Vestibuli  and  Partes  Intermediales, — represent  the  corpus  spongio- 
sum of  the  male,  divided  into  two  lateral  segments. 

Prostate  Gland, — is  absent  in  the  female,  but  its  place  is  occupied  by  a 
number  of  minute  glands  disposed  around  the  neck  of  the  bladder. 

Muscles, — the  Sphincter  Vaginae  in  the  female,  takes  the  place  of  the 
accelerator  urinae  in  the  male ; the  Transversus  Perinaei  is  similar  in 
both  sexes  ; the  Erector  Clitoridis  is  smaller  than  the  erector  penis, 
but  differs  in  no  other  respect;  the  Compressores  Urethrae  are  separate 
and  attenuated  in  the  female,  their  anterior  fibres  passing  in  front 
of  the  urethra,  the  middle  fibres  to  the  sides  of  the  vagina,  the  posterior 
fibres  to  the  central  tendinous  point  of  the  perinaeum. 


INDEX. 


Note. — Titles  which  contain  the  name  of  a person  are  entered  twice,  one  entry  being 
under  the  person’s  name,  the  other  under  that  of  the  structure. 


A BDOMEN,  280 
Regions  of,  289 
Abdominal  Brain,  211 
Cavity,  289 
Openings,  290 
Absorbents,  162 
Acervulus  cerebri,  180 
Acetabulum,  19 
Adenology,  9 
Alcock’s  canal,  351 
Alveoli,  II,  33 

of  the  lungs,  318 
of  the  mammae,  343 
Amphiarthrosis,  60 
Ampulla  of  Fallopian  tube,  342 
of  the  milk-ducts,  344 
of  semi-circular  canals,  274 
Amygdala,  184,  281 
Anastomoses,  137 
Anastomosis,  The  Stirrup,  137 
Anatomy,  9 
Angiology,  9. 

Angle  of  the  jaw,  39 
Annulus  ovalis,  116 
Anti-helix,  266 
Anti-tragus,  266 
Antrum  of  Highmore,  32 
mastoideum,  269 
Anus,  300 
Aorta,  1 18 

Abdominal,  131,  148 
Arch  of,  140 
Thoracic,  130,  146 
Ajiertures  in  abdominal  walls,  290 
Apparatus  ligam.  colli,  63 
Appendices  epip’oicac,  293,  300 
Appendix  auriculae,  115 
Ensiform,  15 
Vermiform,  299 
Aponeuroses,  75 
Aponeurosis,  Pharyngeal,  288 
Apophysis,  ii 
Aqueduct  of  Sylvius,  18 1 
Aquaeductus  cochleae,  26 
Fallopii,  194,  199 
vestibuli,  26,  45,  273 


Arachnoid  of  brain,  170 
of  spinal  cord,  189 
.Arlxir  vitae,  184,  340 
Arch,  carpal,  129 
Crural,  346,  349 
Palmar,  130 
Plantar,  137 
Area  cribrosa,  279 
Areola  of  mammae,  343 
Arm,  50 

Arnold’s  ganglion,  190 
nerve,  196 

Arteriae  propriae  renales,  323 
Arterial  anastomoses,  137 
System,  Tables,  etc.,  139 
Arteries,  118,  139 
Helicine,  332 
Arteries  of  the — - 
ankle-joint,  72 
auditory  canal,  267 
auricle,  267 
bladder,  328 
Ixines,  12 
bronchi,  315 
choroid,  253 
car,  271,  279 
elbow-joint,  67 
Eustachian  tulie,  272 
eye,  259 
eye-lids,  263 
head,  120,  142 
heart,  119 
hip-joint,  70 
intestines,  298,  300 
iris,  254 
kidney,  322 
knee-joint,  70 
labyrinth,  279 
larynx,  313 
liver,  305 

lower  extremity,  134 
lung,  318 
mamm;e,  344 
membrana  tympani,  268 
nasal  fossae,  249 
neck,  120 
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Arteries  of  the  nose,  249 
oesophagus,  289 
ovaries,  343 
pancreas,  308 
penis,  332 
pharynx,  288 
prostate  gland,  330 
retina,  255 
shoulder-joint,  66 
stomach,  295 
supra-renal  capsules,  325 
testes,  335 
thymus  gland,  320 
thyroid  gland,  319 
tongue,  245 
tonsils,  281 
trunk,  130 
tympanum,  271 
upper  extremity,  125 
ureter,  324 
uterus,  341 
vagina,  339 

vesicul.T  seminales,  337 
wrist-joint,  68 
Arteriolae  rectae,  323 
Artery,  118 

Anastomotica  magna,  128,  135 
Aorta,  1 18,  130,  146,  148 
Arteria  receptaculi,  122 
Auricular,  121,  142 
Axillary,  127,  145 
Azygos  of  vagina,  339 
Basilar,  123,  126,  144 
Brachial,  127,  145 
Bronchial,  130,  318 
Carotid,  120,  140,  142 
Cerebral,  Anterior,  122,  143 
Middle,  123,  143 
Choroid,  Anterior,  123,  143 
Circumflex,  Anterior,  127,  145 
Posterior,  127,  145 
Communicating,  Anterior,  122 
Posterior,  123 
Coronary,  119 
Digital,  129,  137 
Dorsalis  hallucis,  136,  154 
pedis,  136,  154 
Epigastric,  134,  152,  345 
Superficial,  134,  152 
Facial,  121,  140 
Femoral,  134,  152 
Gastric,  131,  148 
Gluteal,  133,  152 
Hemorrhoidal,  133,  150 
Hepatic,  131,  148,  305 
Iliac,  132,  150,  152 

Circumflex,  134,  135,  152 
External,  134,  152 
Internal,  133,  150,  152 
Ilio-iumbar,  133,  152 
Infra-orbital,  122 
Innominate,  119,  140 
Intercostal,  126,  130,  146 
Linguid,  12 1,  140 
Lumbar,  132 
Mammary,  126,  144 
Maxillary,  121,  142 
Median,  129,  146 


Artery,  Meningeal,  Anterior,  122 
Me.senteric,  132,  148 
Obturator,  133,  150,  348 
Occipital,  12 1,  140 
Ophthalmic,  122,  143 
Palmar  arches,  130 
Peroneal,  137,  154 
Pharyngeal,  Ascending,  12 1,  142 
Phrenic,  13 1,  148 
Plantar,  137,  154 
Popliteal,  136,  154 
Profunda  cervicis,  126 
femoris,  135,  152 
inferior,  128 
superior,  127,  145 
Pterygoid,  122,  142 
Pudic,  133,  150,  353 
External,  135,  152 
Pulmonary,  118,  139,  318 
Radial,  128,  145 
Renal,  132,  148,  323 
Sacral,  Lateral,  133,  152 
Middle,  13?,  148 
Sciatic,  133,  150 
Spermatic,  132,  148 
Spheno-maxillary,  122,  142 
Splenic,_i32,  148,  309 
Subclavian,  125 
Subscapular,  127,  144 
Supra-renal,  132,  148 
Supra-scapular,  126 
Temporal,  121,  142 
Thoracic,  127,  145 
Thyroid,  121,  140 

Inferior,  126,  144 
Thyroidea  ima,  120 
Tibial,  Anterior,  136,  154 
Posterior,  137,  154 
Transversalis  colli,  126,  144 
Tympanic,  122,  271 
Ulnar,  128,  146 
Uterine,  133,  150 
Vaginal,  150 
Vertebral,  123,  126,  144 
Vesical,  133,  150 
Arthrodial  joints,  61 
Articulations,  60 

Atlanto-axial,  62 
Carpal,  53,  68 
Carpo-metacarpal,  69 
Chondro-sternal,  64 
Costo-transverse,  64 
Costo-vertebral,  64 
Metacarpo-metacarpal,  69 
Metatarso-metatarsal,  74 
Occipito-antal,  63 
Occipito-axial,  63 
Phalangeal  of  foot,  74 
of  hand,  69 
Pubic,  66 
Radio-ulnar,  67 
Sacro-coccygeal,  65 
Sacro  iliac,  65 
Sacro-ischiatic,  65 
Sacro-vertebral,  65 
Scapulo-clavicular,  66 
Sterno-clavicular,  66 
Tarsal,  58,  73 
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Articulations,  Tarso-metatarsal,  73 
'Femporo-mandibular,  63 
Tibio-fibular,  72 
of  the  Trunk,  62 
Vertebral,  62 
Arytenoid  cartilages,  31 1 
Atlas,  14 
Atrium,  247,  269 
Auricle,  265 
Axis,  14 

Coeliac,  13 1,  148 
Sagittal,  250 
d'hyroid,  126,  144 
Azygos,  II 
uvula;,  83 


TDAND,  Dollinger’s,  254 
^ Bartholin,  Duct  of,  283 
Glands  of,  338 
Base  of  the  brain,  174 
of  the  skull,  44 
Bauhin,  Valve  of,  297 
Bell,  Nerve  of,  201 
Bcrtin,  Columns  of,  321 
Bladder,  325 
Blandin’s  Glands,  244 
Blastema,  12 

Blood-vascular  System,  114 
Bodies,  Malpighian,  309 
Pacchionian,  171 
Body,  Ciliary,  253 
Olivary,  185 
Perineal,  355 
Pituitary,  174 
Restiform.,  186 
Vitreous,  257 
Wolffian,  343 
Bone,  II 

Astragalus,  58 
Clavicle,  48 
Coccyx,  18 
Cuboid,  59 
Cuneiform,  54,  59 
Ethmoid,  30 
Femur,  55 
Fibula,  58 
Frontal,  21 
Humerus,  50 
Hyoid,  44 
Ilium,  19 
Incus,  270 
Innominate,  18 
Ischium,  20 
Lachrymal,  34 
Malar,  34 
Malleus,  270 
Maxillary,  Inferior,  37 
Superior,  32 
Nasal,  31 
Navicular,  59 
Occipital,  23 
Os  calcis,  59 
Os  magnum,  54 
Palate,  35 
Parietal,  22 
Pectineal,  20 


Bone,  Peroneal,  58 

Phalanges  of  foot,  60 
of  hand,  54 
Pisiform,  54 
Pubic,  20 
Sacral,  18 
Scaphoid,  53,  58,  59 
Scapula,  48 
Semilunar,  53 
Sphenoid,  27 
Stapes,  270 
Sternum,  15 
Temporal,  24 
Tibia,  57 
Trapezium,  54 
7'rapezoid,  54 
Turliinated,  31,  36  42 
Inferior,  36 
Ulna,  51 
Unciform,  54 
Vomer,  37 
Bones  of  the — 
arm,  50 
body,  9 
carpus,  53 
foot,  58 
forearm,  51 
hand,  53 
head,  10,  21 
leg,  57 

lower  extremity,  10,  55 
metacarpus,  54 
metatarsus,  59 
shoulder,  48 
tarsus,  58 
thigh,  54 
trunk,  10,  12 
upper  extremity,  10,  48 
Bones,  Unclassified,  10 
Wormian,  ii,  44 
Bowman’s  capsule,  322 
glands,  248 
muscle,  253 
Brain,  168 

Alxlominal,  21 1 
Convolutions  of,  173 
Development  of,  168 
Divisions  of,  171 
Points  on  the  surface,  174 
Ventricles,  176 

Weights  of  average  brains,  171 
Breasts,  343 

Broca’s  convolution,  173 
Bronchi,  314 
Bruch’s  membrane,  252 
Brunner’s  glands,  298,  300 
Buck’s  fascia,  352 
Bulb  of  corpus  cavernosum,  331 
of  corpus  spongiosum,  332 
Olfactory,  174 
Spinal,  185 
of  urethra,  329 
Bulbi  vestibuli,  338 
Bulla  ethmoidalis,  247 
Burns’  ligament,  349 
Bursa  pharyngea,  287 
Bursa;  of  Knee-jmnt,  72 


INDEX. 


360 

p.^:cuM,  298 
^ Calamus  scriptorius,  187 
Calices  of  the  Kidney,  323 
Canal,  Alcock’s,  351 
Alimentary.  279 
Anal,  300 
Auditory,  266 
Carotid,  25 

Central  of  the  Cord,  189 
Crural,  347 
Dental,  32,  38 
Femoral,  347 
Hunter’s,  107,  135 
Infraorbital,  40 
Inguinal,  344 
Lachrymal,  264 
of  the  Modiolus  274 
Palatine,  33 
Sacral,  18 

Semicircular,  274,  276 
Spiral  of  the  cochlea,  274 
for  tensor  tympani,  269 
Vidian,  30 
Canal  of — 

Nuck,  341 
Petit,  257,  258 
Schlemm,  252  259 
Stilling,  257 
Canaliculi,  264 
Canalis  reuniens,  276 
spiralis  modioli,  274 
Canthus,  262 
Capillaries,  118 
biliary,  304 

Capsule,  Bowman’s,  322 
External,  178 
of  Glisson,  304 
Internal,  178 
of  the  lens,  258 
of  'I'enon,  250 
Capsules,  Supra  renal,  325 
Caput  gallinaginis,  328 
Carpus,  S3 
Cartilage,  61 

Arytenoid,  31 1 
Cricoid,  310 
Thyroid,  310 

Cartilages  of  the  larynx,  310 
Cuneiform,  31 1 
of  Wrisberg,  31 1 
Cartilago  triticea,  312 
Caruncula  lachrymalis,  264 
Caruncute  myrtiformes,  338 
Cauda  equina,  191,  205 
Cavity,  Cotyloid,  19 
Glenoid,  50 
of  the  omentum,  291 
Sigmoid,  52 

of  the  radius,  53 
of  the  uterus,  340 
Cells,  Air,  316 

Auditory,  278 
of  Claudius,  278 
of  Deiters,  278 
Ethmoid,  31 
of  Golgi,  185 
Hair,  278  * 

of  Hensen,  278 


Cells,  Hepatic,  304 
Ma.stoid,  25 
Nerve,  168 
Olfactory,  248 
Sustentacular,  309 
Cement,  285 
Centres,  Visual,  262 
Cerebellum,  183 
Cerebrospinal  System,  167 
Cerebrum,  168 

Convolutions  of,  173 
Lobes,  Fissures,  etc.,  171 
Cervix  of  the  penis,  332 
uteri,  340 
Cheeks,  280 
Chiasma,  Optic,  261 
Chopart’s  operation,  58 
Chordae  tendinae,  116 
Choroid,  252 
plexus,  177 
Cilia,  262 

Circle  of  Willis,  123,  143 
Circulus  major  and  minor  254 
venosus,  344 
Claudius,  Cells  of,  278 
Claustrum,  178 
Clavicle,  48 
Clinoid,  ii 
Clitoris,  337 
Cloquet,  Fascia  of,  348 
Coccyx,  18 
Cochlea,  274,  276 
Cocliac  axis,  13 1,  148 
Collar-bone,  48 
Codes’  fascia,  352 
Colliculus  nervi  optici,  255 
Colon,  299 

ColumnjB  carneae,  116,  117 
Columns  of  Bertin,  321 

of  spinal  cord,  189,  191 
of  the  vagina,  339 
Commissure  of  Gudden,  18 1,  261 
Meynert’s,  262 
Optic,  261 
Concha,  266 
Condyles,  ii 

of  the  femur,  56 
of  the  humerus,  51 
Condyloid,  61 
Coni  vasculosi,  334 
Conjunctiva,  263 
Conus  arteriosus,  116 
Convolution  of  Broca,  173 
Convolutions  of  cerebrum,  173 
Coracoid,  ii 
Cord,  Spermatic,  336 
Sp'nal,  188 
Vocal,  313 
Corium,  240,  241 
Cornea,  251 
Cornicula  laryngis,  311 
Cornua  of  thyroid  cartilage,  310 
uteri,  340 

of  the  ventricles,  177 
Corona  glandis,  332 
radiata,  180 
Coronoid,  ii 
Corpora  albicantia,  177 
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Corpora  cavernosa,  331 
geniculata,  18 1 
quadrigemina.  180 
striata,  178 
Corpus  Arantii,  116 
callosum,  T77 
dentatum,  185 
fimbriatum.  177 
Highmorianum,  334 
luteum,  342 
spongiosum,  331 
striatum,  178 
Corpuscles,  Pacinian,  242 
of  Purkinje,  184 
Tactile,  242 
Corti,  Organ  of,  277 
Cortical  substance  of  Kidney,  321 
Cotyloid,  II 

Coverings  of  hernia,  347,  349 
of  the  testes,  333 
Cowper’s  glands,  331 
Crest  of  the  ilium,  19 
lachrymal,  40 
nasal,  33 
of  the  pubes,  20 
of  the  tiliia,  57 
turbinated,  33 
Cricoid  cartilage,  310 
Crista  falciforrais  279 
galli,  30 
vestibuli,  273 
Crura  cerebri,  176,  180 
of  the  penis,  331 
Crus  commune,  274  ■ • 

Crusta,  180 

petrosa,  285 

Crypts  of  Lieberkiihn,  298 
Cuneus,  173 

Cupc'la  of  the  cochlea,  274 
Cushion,  287 
Cutis  vera,  240 


■r\ARTOS,  333 

Darwin,  'I'ubercle  of,  266 
Deiters’  cells,  278 
Dentine,  284 
Derma,  240 
Dermatology,  9 
Descemet,  Membrane  of,  251 
D'aphragm,  92 
Diarihrosis,  60,  61 
Dilator  pupillae,  254 
Discus  proligerus,  342 
Diverticulum,  Meckel’s,  297 
Dollinger’s  band,  254 
Douglas’  pouch,  293,  339 
Drum  of  the  ear,  268 
Drum-head,  267 
Duct  of  Bartholin,  283 
Cystic,  307 
of  Gartner,  343 
Hepatic,  306 
I.ymphatic,  163 
Nasal,  265 
Pancreatic,  307 
of  Rivinus,  283 
of  Stenson,  282 


Duct,  'I'horacic,  163 
of  VV'harlon,  283 
of  Wirsung,  307 
Ducts,  Biliary,  306 
Ejaculatory,  336 
Ductus  cochlearis,  276 

communis  choledochus,  306 
endo-lymphaticus,  273,  275 
Duodenum,  296 
Dura  mater  of  cerebrum,  169 
of  spinal  cord,  189 


pAR,  26s 

External,  265 
Internal,  272 
Middle,  268 
Eleidin,  240 

Eminence,  Hypothenar,  103 
Thenar,  103 

Emincntia  collateralis,  178 
teres,  187 
Enamel,  285 
Enarthrosis,  6r 
End-bulbs  of  Krause,  242 
Endocardium,  114 
Endolymph,  272 
Endosteum,  12 
Epen-cephalon,  182 
Epidermis,  240 
Epididymis,  333 
Epigastric  region,  289 
Epiglottis,  31 1 
Epiphysis,  ii 
cerebri,  180 
Eustachian  tube,  272 
Eye,  249 

Its  appendages,  262 
Eyeball,  249 
Eyebrows,  262 
Eyelashes,  262 
Eyelids,  262 


pACET,  II 

Fallopian  tubes,  342 
Fallopius,  Aqueduct  of,  194,  199 
Hiatus  of,  26,  45 
Falx  cerebelli,  170 
cerebri,  170 
Fascia,  Anal,  351,  354 
Buck’s,  352 
of  Cloquet,  348 
Colies’,  352 
Cremasteric.  333,  346 
Cribriform,  105,  349 
Dentate,  178 
Dorsal,  112 

Infundibuliform,  333,  345 
Iliac,  104 

Intercolumnar,  333,  346 
Ischio-rectal,  351,  354 
Lata,  105 
Lumbar,  105 
Obturator,  350,  354 
Palmar,  103 
Pelvic,  350 
Perineal,  352 
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Fascia,  Plantar,  112 

Recto-vesical,  350,  354 
Spermatic,  346 
Triangular,  346 
Fasci<T,  75 

of  the  foot,  1 12 
of  the  hand,  104 
of  the  pelvis,  350 
of  the  pjcrina-um,  352 
Fauces,  281 
Femur,  55 

Fenestra  ovalis,  269,  273 
rotunda,  269 
Ferrein,  Pyramids  of,  322 
Fibres  of  Muller,  255 
Nerve,  168 
Optic,  261 
Fibro-cartilage,  62 
Fibula,  58 

Fimbria  ovarica,  342 
Fimbria?,  342 
Fissure,  Auricular,  26,  47 
Ethmoidal,  45 
Glaserian,  25,  47,  269 
Palpebral,  262 
Pterygo-maxillary,  43 
of  Rolando,  172 
Spheno-maxillary,  43 
Sphenoidal,  29,  40,  45 
of  Sylvius,  172 
I'ransverse,  173  ' 

Fissures  of  cerebellum,  183 
of  cerebrum,  172 
of  liver,  301 
of  spinal  cord,  189 
Folds,  Palpebral,  264 
Semi-lunar,  264 
Follicles,  Hair,  241 
Simple,  298,  300 
Fontana,  Spaces  of,  252 
Fontanelles,  44 
Foot,  58 

Foramen  for  Arnold’s  nerve,  26,  47 
Ca-cum,  21,  44,  185 
Carotid,  47 
Condyloid,  23,  45 
I'ithmoidal,  22,  45 
Incisive,  33,  46 
Infra-orbital,  32,  47 
Inter-vertebral,  13 
for  Jacobson’s  nerve,  26,  47 
Jugular,  45 

of  Key  and  Retzius,  187 
Lacerum  anterius,  29,  40 
medium,  45 
posterius,  45 
Magnum,  23,  45 
Mastoid,  25,  45 
Mental,  38,  47 
of  Munro,  176,  177 
Nutrient,  52 
Obturator,  19 
Olfactory,  45 
Ovale,  29,  45 
Optic,  29,  41,  45 
Orbital,  29 
Palatine,  36,  46 
Petrosal,  26 


Foramen,  Pterygo-palatine,  46 
Rivinian,  267 
Rotundum,  29,  45 
Sacral,  18 
of  Scarpa,  33,  46 
Singulare,  279 
Spheno-palatine,  36 
Spinal,  13 
Spinosum,  29,  45 
of  Stenson,  33,  46 
Stylo-mastoid,  26,  47 
Supra-orbital,  21,  41,  47 
Supra-scapular,  40 
Thyroid,  19 
Vesalii,  29,  45 
of  Winslow,  291 

Foramina  at  the  base  of  the  skull,  44 
Olfactory,  42 
Orbital,  39 
Spheno-maxillary,  43 
Thebesii,  115 
Fore-arm,  51 
Fornix,  177 

conjunctiva?,  264 
Fossa  of  the  auricle,  266 
Canine,  32 
cochlearis,  273 
Coronoid,  51 
Di-gastric,  25 
Digital,  ss,  334 
Glenoid,  25 
Incisive,  32,  38 
Incudis,  270 
Infra-spinous,  48 
Ischio  rectal,  353 
Jugular,  23,  26 
Lachrymal,  40 

Navicular!  s of  the  auricle,  266 
of  the  penis,  329 
Olecranon,  51 
ovalis,  116 
patellaris,  257 
Pterygoid,  29 
of  Roscnmuller,  288 
Scaphoid,  30 
Spheno-maxillary,  43 
Sublingual,  38 
Sub-maxillary,  38 
Subscapular,  48 
Supraspinous,  48 
supra-tonsillaris,  281 
Temporal,  42 
triangularis,  266 
Zygomatic,  42 
Fossa?,  Inguinal,  347 
Nasal,  41,  246 
Retro-peritoneal,  293 
of  the  skull,  44,  45 
Fourchette,  337 
Fovea  centralis,  255 
hemispherica  273 
inferior,  188 
semi-elliptica,  274 
superior,  188 
Froenum  lingua?,  244 
preputh,  332 
Funiculus  cuneatus,  186 
gracilis,  186 
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Funiculus  of  Rolando,  i86 
teres,  186 
solitarius,  186 

Gall-bladder,  306 

Gartner’s  Duct,  343 
Ganglia,  167 
Basal,  168 
Cervica’,  209,  238 
of  the  Cranial  Nerves,  197 
Lumbar,  210,  238 
Pelvic,  210 
Sacral,  238 
Semilunar,  21 1 
of  the  Sympathetic,  208 
Thoracic,  209,  238 

Gangliated  Cord  of  Sympathetic,  209 
Ganglion,  Arnold’s,  199 
of  Bochdalek,  208 
Cardiac  of  Wrisberg,  210 
Carotid,  208 
Ciliary,  198 
of  Cloquet,  208 
Coccygeal,  210,  238 
Diaphragmatic,  212 
Gasserian,  198 
Geniculate,  199 
Impar,  208,  238 
Jugular,  200 
Lenticular,  198 
Meckel’s,  198 
Ophthalmic,  198 
Otic,  199 
Petrous,  200 
of  Ribes,  208,  238 
of  Scarpa,  278 
Semilunar,  198 
Spheno-palatine,  198 
Spirale,  278 
Sub-maxillary,  199 
Gasser,  Ganglion  of,  198 
Genesiology,  9 
Gimbernat’s  ligament,  346 
Ginglymus,  61 
Girdle,  Pelvic,  55 
Shoulder,  48 
Gladiolus,  15 
Gland,  Lachrymal,  264 
Mammary,  343 
Parotid,  282 
Pineal,  180 
Prostate,  330 
of  Rosenmiiller,  264 
Sublingual,  283 
Submaxillary,  283 
Thymus,  319 
Thyroid,  319 
Glands,  Axillary,  164 
of  Bartholin,  338 
of  Blandin,  244 
of  Bowman,  248 
Bronchial,  165 
Brunner’s,  298,  300 
Cardiac,  165 
Coeliac,  165 
Cowper’s,  331 
Ductless,  309 


Glands,  Duodenal,  298 
Gastric,  295 
Intestinal,  165,  300 
Lachrymal,  264 
of  Littrfe,  329 
Lumbar,  165 
Lymphatic,  162 
Mediastinal,  165 
Meibomian,  243,  263 
Mesenteric,  165 
of  Moll,  262 
of  Nuhn,  244 
CEsophageal,  289 
Peyer’s,  298 
Salivary,  281 
Sebaceous,  243 
Solitary,  298,  300 
Sudoriferous,  243 
Sweat,  243 
of  Tyson,  332 
Urethral,  330 
Gians  clitoridis,  337 
penis,  332 
Glenoid,  1 1 
Glisson’s  capsule,  304 
Globus  major,  333 
minor,  333 
Glottis,  312 
Golgi’s  Cells,  18s 
Gomphosis,  60 
Graafian  vesicles,  342 
Groove,  Bicipital,  50 
Infraorbital,  33,  40 
Musculo-spiral,  50 
Mylo-hyoid,  39 
Naso-palatine,  37 
Occipital,  25 
Optic,  27 

Pterygo-palatine,  28 
Gulxirnaculum  testis,  334 
Gudden’s  Commissure,  181,  261 
Gums,  283 

Guthrie,  ^luscle  of,  351 
Gyrus,  Angular,  173 
fornicatus,  174 
hippocampi,  174 


■LJ  AIR-CELLS,  278 
Hairs,  243 
Hamstrings,  109 
Hamular,  ii 
Hamulus,  274 
Hand,  53 

Hasner’s  Valve,  265 
Haversian  canals,  12 
system,  12 

Head  of  the  humerus,  50 
of  the  ulna,  52 
Head-plates,  277 
Heart,  114 
Heel,  59 

Helicotrema,  274 
Helix,  266 
Henle’s  loops,  322 
Hensen’s  cells,  278 
Hernia,  344 

Femoral,  347 
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Hernia,  Inguinal,  344 
Hesselbach’s  triangle,  347 
Hey,  Ligament  of,  349 
Operation  of,  60 
Hiatus  Fallopii,  26,  45 
semilunaris,  247 
Highmore,  Antrum  of,  32 
Hilton,  Sac  of,  313 
Hilum  of  the  Kidney,  320 
of  the  lung,  317 
of  the  spleen,  308 
of  the  suprarenal  capsule,  325 
Hind-brain,  182 
Hippocampus  major,  178 
minor,  177 
Horner’s  muscle,  76 
Houston,  Valves  of,  300 
Humerus,  50 
Humor,  Aqueous,  257 
Hunter’s  Canal,  107,  135 
Hydatids  of  Morgagni,  333,  342 
Hymen,  338  _ 

Hypochondrium,  289 
Hypogastrium,  290 


TLEUM,  296 
Ilium,  19 

Incisura  intertragica,  266 
marsupialis,  183 
Rivini,  266 
semilunaris,  183 
Incus,  270 

Infundibula  of  kidney,  324 
Infundibulum,  21 
of  brain,  174 
of  cochlea,  274 
of  nose,  247 

Ingrassias,  I’rocesses  of,  29 
Inguinal  regions,  290 
Intcr-brain,  179 
Intestine,  Large,  298 
Small,  296 

Intumescentia  ganglioformis,  199 
Iris,  254 

Ischio-rcctal  region,  353 
Ischium,  20 
Island  of  Reil,  174 
Isthmus  cerebri,  180 

of  the  Fallopian  tube,  342 
faucium,  281 
of  the  thyroid  gland,  319 
tubae,  272 

Iter  chordae  anterius,  269 
postcrius,  269 

a tertio  ad  quartum  ventriculum,  181 


JACOB’S  MEMBRANE,  256 
J Jacobson’s  nerve,  196 
Organ,  247 
Jejunum,  296 
Joint,  Ankle,  72 
Elbow,  67 
Hip,  70 

Rotators  of  the  hip-joint,  109 
Knee,  70 


Joint,  Shoulder,  66 
Wrist,  68 

Joints,  Motion  in,  61 
Structures  of,  61 


T^IDNEYS,  320 

Kirkring’s  valves,  297 
Krause’s  end-bulbs,  242 


T ABIA  MAJORA,  337 
_ minora,  337 
Labium  tympanicum,  277 
vestibulare,  277 
Labyrinth,  272 

Membranous,  275 
Lacteals,  162,  297 
Lacuna  magna,  329 
Lacunae,  12 
Lacus  lachrymalis,  262 
Lamina  basalis,  252 
cinerea,  174 
chorio-capillaris  253 
cribrosa,  279 
Elastic,  251 
fusca,  251 
reticularis,  278 
spiralis,  274 
super-choroidea,  252 
vasculosa,  252 
Lamina:,  13 
Lancisi,  Nerves  of,  177 
Larynx,  310 
Layer,  Ganglionic,  256 
Molecular,  256 
Nuclear,  256 
Pigmentary,  256 
of  Rods  and  Cones,  256 
Leg,-  57 

Lens,  Crystalline,  257 
Lieberkuhn,  Crypts  of,  298 
Ligament,  Annular,  102,  112 
of  Burns,  349 
Conoid,  66 
Coronary,  72,  303 
Cotyloid,  70 
Crucial  of  knee-joint,  71 
Cruciform,  63 
Deltoid,  73 
Falciform,  66,  303 
Gimbernat’s,  346 
Glenoid,  67 
of  Hey,  349 
Ilio-femoral  or  Y,  70 
Orbicular,  68 
Phreno-colic,  299 
Poupart’s,  105,  346 
Rhomboid,  66 
Round,  of  the  liver,  303 
of  the  uterus,  341 
Sacro-sciatic,  65 
Stellate,  64 
Stylo-mandibular,  64 
Suspensory,  of  the  bladder,  327 
of  the  eye,  250,  257,  258 
of  the  liver,  303 
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Ligament,  Suspensory,  of  the  penia,  331 
of  the  spleen,  308 
Transverse,  63 

of  the  hip-joint,  70 
Trapezoid,  66 
Triangular,  352 
of  Wrisberg,  71 
Ligaments,  62 

of  the  bladder,  326 
Broad,  340 
Check,  63,  250 
of  the  eye,  250 
of  the  knee-joint,  70 
of  the  larynx,  312 
of  the  liver,  303 
of  the  lung,  315 
of  the  ossicles,  270 
of  the  ovaries,  342 
Palpebral,  263 
Peritoneal,  292 
of  the  scapula,  66 
of  the  spleen,  308 
of  the  sternum,  66 
Tarsal,  263 
of  the  uterus,  340 
Ligamentum  denticulatum,  189 
latum  pulmonis,  315 
mucosum,  72 
nuchae,  87 
patella^,  70 

pectinatum  iridis,  254 
spirale,  277 
suspensorium,  63 
teres,  70 
Winslowii,  71 
Light-spot,  267 
Ligula,  187 

Limbus  laminae  spiralis,  277 
Line,  Inter-trochanteric,  56 
Popliteal,  57 
Linea  aspera,  56 

ilio-pectinea,  19 
quadrati,  56 
Lines,  Schreger’s,  285 
Lips,  280 

Liquor  Morgagni,  258 
I.ithotomy,  Structures  affected,  354 
Littre,  Glands  of,  329 
Liver,  301 

Structure  of  liver,  303 
Ivobe  of  the  ear,  266 
Limbic,  174 
Olfactory,  174 
Lobes  of  the  cerebellum,  183 
of  the  cerebrum,  17 1 
of  the  liver,  302 
Lobule,  of  the  ear,  266 
Lobules  of  the  liver,  304 
of  the  lung,  318 
Lobus  caudatus,  303 
quadratus,  303 
Spigelii,  303 
• I.OCUS  coeruleus,  188 
Loops  of  Henle,  322 
I.ower,  Tubercle  of,  116 
Lumbar  regions,  290 
Lungs,  316 
Lunula,  243 


Lymphatics,  162 
Lymphatics  of  the — 
bladder,  328 
bronchi,  315 
intestine,  298,  301 
larynx,  314 
liver,  305 
lung,  318 
kidney,  323 
mammae,  344 
pancreas,  308 
penis,  332 

supra-renal  cnpsules,  325 
testes,  335 
thymus  gland,  320 
thyroid  gland,  319 
trachea,  315 
uterus,  341 
vagina,  339 

Lymph  space.  Perichoroidal,  252 
Perisclerotic,  250 
Lymph-spaces  of  the  eye,  259 
Lyra,  177 


-TWrACULA  ACUSTICA,  275 
lutea,  255 
saccularis,  276 
Malleolar,  ii 
Malleolus,  57,  58 
Malleus,  270 

Malpighi,  Bodies  of,  309,  321 
Pyramids  of,  321 
Malpighian  Tuft,  321 
Mammae,  343 
Manubrium,  ii; 

of  the  malleus,  270 
Marrow  of  bone,  12 
Masses,  Lateral  of  Ethmoid,  31 
Mastoid,  ii 

Meatus  auditor! us  externus,  25 
internus,  26,  45,  279 
nasi,  42 

urinarius,  329.  332,  338 
Meckel’s  diverticulum,  297 
gainglion,  198 

Media,  Refracting,  250,  257 
Mediastinum,  315 
testis,  334 

Medulla  oblongata,  185 
Membrana  basilaris,  277 
granulosa,  342 
limitans,  255,  256 
nictitans,  264 
pupillaris,  254 
sacciformis,  69 
tectoria,  277 
tympani,  267 

secundaria,  269 
Membrane  of  Bruch,  252 
of  Desceniet,  251 
Hyaloid,  257 
Hypoglossal,  244 
Interosseous,  68 
Jacob’s,  256 
Limiting,  255 
Mucous,  241 
Nasmyth’s,  2S5 
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Membrane,  Pituitary,  247 
of  Reissner,  277 
Schneiderian,  247 
Shrapnell’s,  267 
Membranes  of  Brain,  169 
of  the  Spinal  Cord,  189 
Synovial,  62  _ 

Tarsal  synovial,  73 
Wrist  synovial,  69 
Meninges,  169 
Mesenteries,  292 
Mesen-cephalon,  180 
Meso-colon,  292,  299 
Meso-rectum,  292,  300 
Metacarpus,  54 
Metatarsus,  59 
Meten-cephalon,  185 
Meynert’s  commissure,  262 
Mid-brain,  180 
Modiolus,  274 
Moll,  Glands  of,  262 
Mons  veneris,  337 
Morgagni,  Hydatids  of,  333,  342 
Sinus  of,  313 
Mouth,  280 
Muller,  Fibres  of,  255 
Munro,  h'oramen  of,  176,  177 
Muscle  of  Bowman,  253 
Ciliary,  253 
Cremaster,  93,  346 
of  Guthrie,  351 
Horner’s,  76 

of  Todd  and  Bowman,  277 
of  Wilson,  351 
Muscles  and  Fascije,  74 
Double-bellied,  75 
Muscles  of  the — 
abdomen,  92 
arm,  98 
auricle,  266 
back,  86 
bladder,  327 
ear,  79,  266 
epiglottis,  85,  313 
Eustachian  tube,  272 
eyeball,  258 
eyelids,  263 
face,  77 
forearm,  99 
foot,  1 12 
hand,  103 
hpd,  75 
hip,  107 
iliac  region,  104 
ischio-rectai  region,  353 
larynx,  84,  313 
leg,  109 
neck,  80 
nose,  248 
palate,  83,  281 
pelvic  outlet,  95 
perinajum,  95,  356 
pharynx  82,  288 
pinna,  79 
shoulder,  98 
stomach,  295 
thigh,  105 
thorax,  91,  97 


Muscles  of  the  tongue,  295 
tympanum,  80,  270 
urethra,  330 
Muscular  fibre,  74 
Musculi  papillares,  116,  117 
pectinati,  116,  117 
Myology,  9 


■IVJABOTH,  OVULES  OF,  341 
Nails,  242 
Nares,  246 
Nates,  18 1 

Nasmyth’s  membrane,  285 
Naso-pharynx,  287 
Navel,  267 

Neck  of  the  bladder,  326 
of  the  humerus,  50 
of  the  uterus,  340 
Nerve  or  Nerves,  166 
Abducens,  194,  222 
Arnold’s,  196,  220 
Auditory,  195,  222,  278 
Bell’s  respiratory,  201 
Cervical,  201,  224 
Chorda  tympani,  194,  218,  246,  271 
Circumflex,  202,  230 
Coccygeal,  205,  232 
Cochlear,  195,  222,  278 
Cranial,  iqi,  214 
Crural,  Anterior,  205,  234 
Cutaneous,  External,  205,  234 
Internal,  202,  230 
Perforating,  206,  236 
Dorsal,  203,  231 
Facial,  194,  218 
Genito-crural,  204,  234 
Glosso-pharyngeal,  195  220 
Gluteal,  206,  236 
Hepatic,  212 
Hypo-glossal,  197,  222 
Ilio-hypogastric,  204,  234 
Ilio-inguinal,  204,  234 
Intercostal,  203,  231 
Intercosto-humeral,  204 
Interosseous,  203,  230 
Jacobson’s,  196,  220,  271 
of  Lancisi,  177 
Laryngeal,  314 
Lumbar,  204,  232 
Maxillary,  Inferior,  194,  216 
Superior,  193,  216 
Median,  203,  228 
Motor  oculi,  192,  214 
Musculo-cutaneous,  202,  208,  228,  237 
Musculo-spiral,  203,  230 
Nonus  or  9th  pair,  197,  222 
Obturator,  205,  234 
Olfactory,  192,  214 
Ophthalmic  div.  of  5th,  193,  216 
Optic,  192,  214,  260 
Patheticus,  192 
Peroneal,  207,  237 
Petrosal,  199,  218 
Phrenic,  201,  224 
Pneumogastric,  196,  200 
Popliteal,  207,  237 
Portio  dura,  194,  218 
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Nerve,  Portio  mollis,  195,  222,  278 
Pudic,  206,  236 
Radial,  203,  230 
Sacral,  205,  232 
Sciatic,  206,  236 
Spinal,  200,  224 
Spinal  accessory,  196,  220 
Splanchnic,  209,  238 
Subscapular,  202,  230 
Sympathetic,  208,  238 
Thoracic,  202,  228,  230 
Thyroid,  319 
Tibial,  207,  208,  237 
Trigeminus,  193,  216 
Trochlear,  192,  214 
Tympanic,  196,  220 
Ulnar,  203,  230 
Vagus,  196,  220 
Vasomotor,  118 
Vestibular,  195,  222,  278 
Vidian,  200,  219 
of  Wrisberg,  202,  230 

Nerve-fibres,  168 
Optic,  255 

Nerve-tracts  in  spinal  cord,  190 

Nerves  of  the — 
ankle-joint,  72 
auditory  canal,  267 
auricle,  267 
bladder,  328 
bronchi,  315 
choroid,  253 
ear,  278 
elbow- joint,  67 
Eustachian  tube,  272 
eye,  260 
eyelids,  263 
eye- muscles,  258 
hip  joint,  70 
intestine,  298,  301 
iris,  254 
kidney,  323 
knee-joint,  70 
labia,  337,  338 
larynx,  314 
liver,  304 
lung,  318 
mammae,  344 
memVjrana  tympani,  268 
nasal  fossa,  248 
nose,  248 
oesophagus,  289 
ovaries,  343 
pancreas,  308 
penis,  332 
pharynx,  288 
prostate  gland,  331 
shoulder-joint,  67 
spleen,  309 
stomach,  296 
supra-renal  capsules,  325 
tarsal  joints,  73 
taste,  246 
thymus  gland,  320 
thyroid  gland,  319 
tongue,  245 
tonsils,  281 
trachea,  315 


Nerves  of  the  tympanum,  271 
ureter,  324 
uterus,  341 
vagina,  339 

vesicuhe  seminales  337 
wrist-joint,  68 
Nervous  System,  166,  213 
Tables  and  Plates,  213 
Neurilemma,  166 
Neuroglia,  189 
Neurology,  9 
Nipple,  343 
Nodule,  184 
Nose,  246 

Notch,  Cotyloid,  19 
Inter-clavicular,  15 
Inter-condyloid,  56 
Popliteal,  57 
Sacro-sciatic,  19,  20 
Sigmoid,  38 
Supra-orbital,  41 
Supra-scapular,  49 
Thyroid,  310 
Nuck,  Canal  of,  341 
Nuclei  in  4th  Ventricle,  188 
of  cerebellum,  185 
of  medulla,  186 
Nucleus  amygdala',  169 
caudatus,  178 
emboliformis,  185 
fastigii,  185 
globosus,  185 
lenticularis,  178 
lentis,  258 

Nuhn,  Glands  of,  244 
Nympha,  337 


QBEX,  187 

Odontoblasts,  284 
Odontoid,  ii 
Oesophagus,  288 
Omenta,  292 
Opening,  Saphenous,  347 
Optic  thalami,  179 
Ora  serrata,  255 
Orbiculus  ciliaris,  253 
Orbit,  39 

Organ  of  Corti,  277 
of  hearing,  265 
Jacobson’s,  247 
of  Rosenmiiller,  343 
of  sight,  249 
of  smell,  246 
of  taste,  243 
Organs  of  digestion,  279 
of  generation,  330 
of  special  sense,  240 
of  touch,  242 
Urinary,  320 

of  voice  and  respiration,  310 
Os  orbiculare,  270 
planum,  31 
uteri,  340 

Ossa  innominata,  18 
triqueta,  n 
Osteology,  9 
Ossification,  12 
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Ossicles  of  tympanum,  269 
Otoliths,  275 
Ovaries,  342 
Ovicapsule,  342 
Oviducts,  342 
Ovules  of  Naboth,  341 


pACCHIONIAN  BODIES,  170,  171 
Palate,  280 
Palpebrae,  262 

Pancoast,  \V.  H.,  54,  99,  109 
Pancoast’s  triangle,  112 
Pancreas,  307 
Lesser,  308 

Papilla,  Lachrymal,  263 
spiralis,  277 
Papillae  of  skin,  241 
of  the  tongue,  244 
Parathyroids,  319 
Parovarium,  343 
Pars  ciliaris  retinae,  255 
intermedia,  246,  338 
iridica  retinie,  254 
Peduncles  of  cerebellum,  181,  184 
of  the  cerebrum,  180 
Pelvis,  17 

Cavity  of,  350 
Fascia  of,  350 
of  the  kidney,  324 
Penis,  331 
Pericardium,  114 
Pericementum,  284 
Perilymph,  272 
Perimeum,  350 
Female,  355 
Male,  351,  356 
Periosteum,  11 
Peritoneum,  291,  304 
Peroneus,  58 
Pes  accessorius,  178 
anserinus,  195,  218 
hippocampi,  178 
Petit,  Canal  of,  257,  258 
Peyer’s  glands,  298 
Phalanges,  54,  60 
Pharynx,  286 
Pia  mater,  171,  189 
Pillars  of  the  fauces,  281 
of  the  ring,  346 
Pinna,  265 
Plate,  Cribriform,  30 
Orbital,  31 
Perpendicular,  30 
Tarsal,  263 
Pleurse,  315 

Plexus,  Aortic,  212,  238 
Brachial,  202,  226 
Cardiac,  210,  238 
Carotid,  208,  238 
Cavernous,  208,  238 
Cervical,  201,  224 
Choroid,  177 
Cocliac,  212,  238 
Coronary,  210,  212 
Diaphragmatic,  211 
Epigastric,  21 1 
Gastric,  212 


Plexus,  Haemorrhoidal,  213 
Hepatic,  212,  304,  323 
Hypogastric,  213,  238 
Interlobular,  306 
Lumbar,  204,  232 
Mesenteric,  212,  213 
Hlsophageal,  289 
Ovarian,  212 
Pampiniform,  161,  343 
Pelvic,  213,  238 
Phrenic,  21 1 
Proslatic,  213 
Pulmonary,  21 1,  238 
Renal,  212,  238 
Sacral,  205,  232 
Solar,  2 1 1,  238 
Splenic,  212,  309 
Spermatic,  161,  212 
Supra-renal,  212 
Tympanic,  271 
Uterine,  213 
Vaginal,  213 
Vesical,  213 

Plexuses  of  the  Sympathetic,  208,  210  238 
Plica  semilunaris,  264,  281 
Point,  Central  tendinous,  353 
Pomum  Adami,  310 
Pons  Varolii,  182 
Tarini,  174 
Portal  System,  162 
Porus  opticus,  255 
Pouch,  Douglas’,  293,  339 
Laryngeal,  313 
of  membrana  tympani,  268 
of  the  peritoneum,  293 
Poupart’s  ligament,  105,  346 
Precuneus,  173 
Prepuce,  332 

of  the  clitoris,  337 
Process,  Acromion,  49 
Alveolar,  33 
Articular,  13 
Auditory,  25 
Basilar,  23 
Clinoid,  27,  29 
Condyloid,  38 
Coracoid,  49 
Coronoid,  38,  51 
Ethmoidal,  36 
Falciform,  349 
Hamular,  30,  34 
Lachrymal,  36 
Malar,  33 
Mastoid,  25 
Maxillary,  37 
Mental,  37 
Nasal,  33 
Odontoid,  14 
Olecranon,  51 
Olivary,  27 
Orbital,  34.  36 
Palate,  33 
Pterygoid,  29 
Sphenoidal,  36 
Spinous,  13 
Styloid,  26,  52,  S3,  58 
Transverse,  13 
Turbinated,  31,  42 
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Process,  Unciform,  31 
Vaginal,  26 
Vermiform,  183 
Zygomatic,  35 
Processes,  Ciliary,  253 
Clinoid,  29 
of  Ingrassias,  29 

Processus  cochleariformis,  26,  269 
e cerebello  ad  testes,  18 1 
gracilis,  270 

Prominence,  Tubal,  287 
Promontory  of  the  sacrum,  18 
of  the  tympanum,  269 
Prosen-cephalon,  171 
Prostate  gland,  330 
Pterygoid,  ii 
Pubes,  20 
Pudendum,  337 
Pulvinar,  180 
Punctum  lachrymale,  263 
Pupil,  254 

Purkinje,  Corpuscles  of,  184 
Pylorus,  294 

Pyramid  of  cerebellum,  184 
of  the  medulla,  185 
of  the  thyroid  gland,  319 
Posterior,  186 
of  the  tympanum,  269 
Pyramids  of  Ferrein,  322 
of  Malpighi,  321 
of  Wistar,  28 


■DADIUS,  52 

Rami  of  Inferior  Maxillary,  38 
Ramus  of  ischium,  20 
of  the  pubes,  20 
Receptaculum  chyli,  163 
Reciprocal  reception,  61 
Recess,  Attic,  269 

Naso- palatine,  247 
Spheno-ethmoidal,  247 
Rectum,  300 
Region,  Ischio-rectal,  353 
Regions  of  the  abdomen,  289 
Reil,  Island  of,  174 
Rete  mucosum,  240 
testis,  334 
Retina,  255 

Ribes,  Ganglion  of,  208,  238 
Ribs,  16 

Ridge  of  Aquseductus  Fallopii,  269 
Mylo-hyoid,  38 
Pterygoid,  29 
Rima  glottidis,  312 
Ring,  Abdominal,  345 
Crural,  348 
Femoral,  348 
Rivinus,  Duct  of,  283 
Foramen  of,  267 
Rods  and  cones,  256 
of  Corti,  277 
Rolando,  Fissure  of,  172 
Rosenmiiller,  Fossa  of,  288 
Gland  of,  264 
Organ  of,  343 
Rostrum,  ii 

of  the  sphenoid,  28 
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QAC  OF  HILTON,  313 
^ Lachrymal,  265 
Peritoneal,  291 
Saccule,  276 
Sacculus  laryngis,  313 
Sacs  of  the  peritoneum,  291 
Sacrum,  18 

Santorini,  Cartilages  of,  31 1 
Sapolini,  246 
Scala  media,  276 
tympani,  275 
vestibuli,  275 
Scapula,  48 
Scarf-skin,  240 
Scarpa,  Foramen  of,  33 
Ganglion  of,  278 
Triangle  of,  135 
Schachowa,  Tubes  of,  322 
Schrcger’s  lines,  285 
Schindylesis,  60 
Schlemm,  Canal  of,  252,  259 
Schultze,  Olfactory  cells  of,  248 
Sclerotic,  251 
Scrotum,  333 
Sella  Turcica,  27 
Septum  crurale,  348 
lucidum,  T77 
narium,  246 
pectiniforme,  331 
transversum,  276 
tuba>,  26 

Sheath,  Crural,  349 
Femoral,  349 
Shin.  57 
Shoulder,  48 
Shoulder-blade,  48 
Shrapnell’s  membrane,  267 
Sight,  Organ  of.  240 
Sigmoid  flexure,  299 
Silvius,  Aqueduct  of,  181 
Fissure  of,  172 
Sinus,  Coronary,  162 
of  Morgagni,  313 
pocularis,  328 
Prostatic,  328 
veno.sus,  115,  252 
Sinuses  of  the  brain,  1 56 
Frontal,  21 
Sphenoidal,  28 
of  Valsalva,  n6,  117 
Skin,  240 
Skull,  Base  of,  44 
Slit,  Nasal,  42 
Smell,  Organ  of,  246 
Soda  parotidis,  282 
Space,  Inter-peduncular,  176,  179 
Perforated,  174,  176 
Popliteal,  56 

Spaces  of  the  eye-ball,  259 
Fontana’s,  252 
Spermatic  cord,  336 
Sphincter  pupillaj,  254 
vaginae,  339 
vesicae,  327 
Spinal  cord,  188 
Spine,  Ethmoidal,  27 
of  the  ilium,  19 
of  the  ischium,  20 
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Spine,  Nasal,  33,  42 
Pharyngeal,  24 
of  the  pubes,  19 
of  the  scapula,  48 
of  the  spheitoid,  29 
of  the  tibia,  57 
Spinous,  II 
Splanchnology,  9 
Spleen,  308 
Sp>ot,  Blind,  255 
Yellow,  255 
Squamous,  ii 
Stapes,  270 
Stenson,  Duct  of,  282 
Foramen  of,  33 
Sternum,  15 
Stilling.  Canal  of,  257 
Stomach,  294 
Styloid,  II 

Striae  longitudinales,  177 
Substance,  Medullary,  321,  325 
Substantia  gelatinosa,  186,  190 
nigra,  180 
Sulci,  173,  183 
Sulcus  spiralis  internus,  277 
tympanicus,  266 
Supercilia,  262 
Surface,  Articular,  18,  20 
Trochlear,  51 
Sustentaculum  tali,  59 
Sutura,  60 
Suture,  Coronal,  22 

Lachrymo-ethmo-frontal,  40 
Lambdoid,  22 
Palato-maxillary,  40 
Sagittal,  22 
Spheno-malar.  40 
Sutures,  Facial,  44 
of  the  orbit,  40 
of  the  skull,  43 

Sympathetic  System,  208,  238 
Symphysis,  60 

of  inferior  maxillary,  37 
pubis,  66 
Synarthrosis,  60 
Synovia,  62 

Synovial  membranes,  62 
Syndesmology,  9 
Syndesmosis,  60 


TAPETUM,  253,  256 
Tarsus,  58 

Taste,  Nerves  of,  246 
Taste-buds,  245 
, Taenia  hippocampi,  177 
semicircularis,  177 
Teeth,  283 

Development  of,  285 
Eruption  of,  286 
Tegmentum,  180 
Tendo  oculi,  263 
Tendons,  75 
Tenon,  Capsule  of,  250 
Tentorium  cerebelli,  170 
Testes,  332 

Appendages  of,  335 
of  the  cerebrum,  18 1 


Testes,  Descent  of,  334 
Thalamen-cephalon,  179 
Thalamus  opticus,  1 79 
Thebesius,  Foramina  of,  115 
Thigh,  55 
Thorax,  15 
Thymus  gland,  319 
Thyroid  axis,  126,  144 
cartilage,  310 
gland  319 
Tibia,  57 

Todd  and  Bowman,  Muscle  of  277 
Tongue,  243 
Tonsil,  281 

Pharyngeal,  287 
Tube,  272 

Torcular  Herophili,  156 
Trabeculae,  309 
Trachea,  314 
Tract  of  Burdach,  190 
of  Goll,  190 
of  Gowers,  190 
of  Lissauer,  190 
Optic,  176,  261 
Pyramidal,  190 
Uveal,  250 

Tracts,  Lateral  of  Cord,  190 
Nerve,  190 
Olfactory,  215 

Tractus  spiralis  foraminosus,  279 
Tragus,  266 
Triangle,  Anterior,  123 
Carotid,  124 
Hesselbach’s,  347 
Occipital,  125 
Pancoast’s,  112 
Posterior,  125 
Scarpa’s,  1215 
Subcla\ian,  125 
Submaxillary,  124 
Triangle  of  the  neck,  123 
Trigonum  acustici,  188 
hypoglossi,  188 
olfactorium,  192 
vagi,  188 
vesicas,  327 
Trochanters,  ii 
of  femur,  55 
Trochlea,  258 
Trochlear,  ii 
Trochoides,  61 
Tube,  Eustachian,  272 
Neural,  168 
Tube-tonsil,  272 
Tuber  annulare,  182 
cinereum,  174 
Tubercle,  ii 

Amygdaloid,  169 
of  Darwin.  266 
Genial,  38 
of  Lower,  116 
Zygomatic,  24 
Tuberosities,  ii 
of  femur,  56 
of  humerus,  50 
of  ischium,  20 
Maxillary,  32 
Tubes,  Fallopian,  342 
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Tubes  of  Schachowa,  322 
Tubules,  Dentinal,  285 
Uriniferous,  322 
Tubuli  galactopheri,  343 
lactiferi,  343 
seminiferi,  334 
uriniferi,  322 
Tuft,  Malpighian,  321 
Tunica  albuginea,  334,  342 
Ruyschiana,  253 
vaginalis,  333 
vasculosa,  334 

Tunics  of  the  eyeball,  250,  252 
of  the  testes,  333 
Tutamina  oculi,  262 
Tympanum,  268 
Tyson,  Glands  of,  332 


TTLNA,  51 

^ Umbilical  region,  290 
Umbilicus,  290 
Umbo,  267 
Uncus,  174,  177 
Urachus,  327 
Ureters,  323 
Urethra,  328 
Uterus,  339 

Appendages  of,  332 
masculinus,  328 
Utricle,  275 
Uvea,  254 
Uvula,  281 

cerebelli,  184 
vesicte,  327 


y-AGINA,  338 
''  Vaginal,  ii 
Vallecula,  183 

Valsalva,  Sinuses  of,  116,  117 
Valve  of  Bauhin,  297,  299 
Coronary,  116 
Eustachian,  116 
of  Hasner,  265 
Ileo-caecal,  297,  299 
Mitral,  T17 
Pyloric,  295 
of  Thebesius,  116 
Tricuspid,  116 
of  \heussens,  184 
Valves,  Aortic  semilunar,  117 
of  Houston,  300 
of  Kirkring,  297 
Pulmonary,  116 
Semilunar,  116,  117 
Valvulaj  conniventes,  297,  300 
Vas  al)errans,  333 
deferens,  335 
spirale,  277 
Vasa  efferentia,  334 
recta,  334 
vasorum,  118 
Vein  or  Veins,  155 
Axillary,  158 
Azygos,  159 
Basilic,  157 
Cardiac,  162 


Vein,  Cephalic,  157 
Choroid,  253 
Cystic,  162 
Femoral,  160 
Gastric,  162 
Hepatic,  i6t,  306 
Iliac,  160,  1 61 
Innominate,  158 
Interlobular,  306 
Jugular,  157 
Lobular,  304,  306 
Lumbar,  i6i 
Median,  157 
Mesenteric,  162 
Phrenic,  16 1 
Popliteal,  160 
Portal,  162,  305 
Pulmonary,  155 
Radial,  157 
Renal,  323 
Saphenous,  160 
SiX'rmatic,  161 
Spinal,  159 
Splenic,  162,  309 
Subclavian,  158 
Sublobular,  306 
Supra-renal,  161 
Thyroid,  158 
Ulnar,  157 
Uterine,  341 
Vena  cava,  160,  161 
Vertebral,  157 

Veins  of  the — 

abdomen,  161 
bladder,  328 
bones,  12 
ear,  279 
eye,  259 

head  and  neck,  155 

heart,  162 

intestine,  298,  301 

kidney,  323 

larynx,  314 

lower  extremity,  160 

lung,  318 

mammae,  344 

membrana  tympani,  268 

nose,  249 

oesophagus,  289 

ovaries,  343 

pancreas,  308 

penis,  332 

prostate  gland,  331 

rectum,  301 

stomach,  296 

supra-renal  capsules,  325 

testes,  335 

thorax,  ij8 

thymus  gland,  320 

thyroid  gland,  319 

tonsils,  281 

trachea  and  bronchi,  315 
tympanum,  271 
upper  extremity,  157 
uterus,  341 
vagina,  339 

Veins  without  valves,  155 

Velum  interpositum,  177 
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Venae  cavae,  i6o,  i6i 
comites,  155 
Galenae,  173 
propriae  renales,  323 
rectae,  323 

Venter  of  the  ilium,  19 
of  the  scapula,  48 
Ventricle  of  the  cerebellum,  187 
Lateral,  176 
Fifth,  178 
Fourth,  187 
of  the  larynx,  313 
of  the  nose,  247 
Third,  179 

Vertelsra  prominens,  14 
Vertebrae,  12 
Verumontanum,  328 
Vesicle,  Graafian,  342 
Vesicles  of  the  brain,  168 
seminal,  336 
Vestibule  of  the  ear,  273 
of  the  mouth,  280 
of  the  nose,  247 
of  the  vulva,  338 
Vidian  canal,  30 
nerve,  200,  219 
Vdeussens,  Valve  of,  184 


Villi,  297 

Viscera  covered  by  peritoneum,  293 

Vocal  cords,  313 

Vomer,  37 

Vortex,  1 15 

Vulva,  337 


X^HARTON’S  DUCT,  283 
Willis,  Circle  of,  123,  143 
Wilson,  Muscle  of,  351 
Wings  of  the  sphenoid,  28 
Winslow,  Foramen  of,  291 
Wirsung,  Duct  of,  307 
Wistar,  Pyramids  of,  28 
Worm,  183 
Wormian  bones,  1 1 
Wrisberg,  Ganglion  of,  210 
Nerve  of,  202,  230 


^INN,  ZONULE  OF,  257 
^ Zona  arctuata,  277 
pectinate,  277 
Zonula  cilians,  257 
Zonule  of  Zinn,  257 
Zygoma,  24 
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SPECIAL  NOTE. — The  prices  given  in  this  catalogue  are 
net;  no  discount  can  be  allowed  retail  purchasers  under  any  con- 
sideration. This  rule  has  been  established  in  order  that  everj'one 
will  be  treated  alike,  a general  reduction  in  former  prices  having 
been  made  to  meet  previous  retail  discounts.  Upon  receipt  of 
the  advertised  price  any  book  will  be  forwarded  by  mail  or 
express,  all  charges  prepaid. 


ANATOMY.  EMBRYOLOGY. 

MORRIS.  Text-Book  of  Anatomy.  Third  Revised  and  Enlarged 
Edition.  846  Illustrations,  267  of  which  are  printed  in  colors. 
Thumb  Index  in  Each  Copy.  Cloth,  $6.00 ; Leather,  $7.00 
“The  ever-growing  popularity  of  the  book  with  teachers  and 
students  is  an  index  of  its  value." — Medical  Record,  New  York. 

BROOMELL.  Anatomy  and  Histology  of  the  Human  Mouth 
and  Teeth.  2d  Edition,  Enlarged.  337  Ulus.  Cloth,  $4.50 

DAVISSON.  Mammalian  Anatomy.  With  Special  Reference 
to  the  Cat.  110  Illustrations.  In  Press. 

DEAVER.  Surgical  Anatomy.  A Treatise  on  Anatomy  in  its 
Application  to  Medicine  and  Surgery.  With  499  very  hand- 
some full-page  Illustrations  Engraved  from  Original  Drawings 
made  by  special  Artists  from  dissections  prepared  for  the  pur- 
pose. Three  vols.  By  Subscription  only. 

Half  Morocco  or  Sheep,  $24.00;  Half  Russia,  $27.00 

GORDINIER.  Anatomy  of  the  Central  Nervous  System.  With 
271  Illustrations,  many  of  which  are  original.  Cloth,  $6.00 

HEATH.  Practical  Anatomy.  9th  Edition.  321  Ulus.  $4.25 

HOLDEN.  Anatomy.  A Manual  of  Dissections.  Revised  by  A. 
Hewson,  M.D.,  Demonstrator  of  Anatomy,  Jefferson  Medical 
College,  Philadelphia.  320  handsome  Illustrations.  7th  Ed. 
In  two  compact  12mo  volumes.  8,50  pages.  Large  New  Type. 
Vol.  I.  Scalp — Face — Orbit — Neck — Throat — Thorax — ^Up- 
per Extremity.  $1.50 

Vol.  II.  Abdomen — Perineum — Lower  Extremity — Brain — 
Eye — Ear — Mammary  Gland — Scrotum — Testes. 

$1,50 

HOLDEN.  Human  Osteology.  Comprising  a Description  of  the 
Bones,  with  Colored  Delineations  of  the  Attachments  of  the 
Muscles.  The  General  and  Microscopical  Structure  of  Bone 
and  its  Development.  With  Lithographic  Plates  and  numer- 
ous Illustrations.  8th  Edition.  $5.25 

HOLDEN.  Landmarks,  Medical  and  Surgical.  4th  Ed.  .75 

HUGHES  AND  KEITH.  Dissections.  With  527  Colored  Plates 
and  other  Illustrations.  In  three  parts. 

I,  Upper  and  Lower  Extremity.  $3.00 

II,  Abdomen — Thorax.  $3.00 

III,  Head — Neck — Central  Nervous  System.  $3.00 

LAZARUS-BARLOW.  Pathological  Anatomy.  21  Plates  and 
171  other  Illustrations.  Just  Ready.  $6.50 

McMURRICH.  Embryology,  The  Development  of  the  Human 
Body.  276  Illustrations.  $3.00 
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MARSHALL.  Physiological  Diagrams.  Eleven  Life-Size 
Colored  Diagrams  (each  seven  feet  by  three  feet  seven  inches). 
Designed  for  Demonstration  before  the  Class. 

In  Sheets,  Unmounted,  $40.00;  Backed  with  Muslin  and 
Mounted  on  Rollers,  $60.00;  Ditto,  Spring  Rollers,  in  hand- 
some Walnut  Wall  Map  Case,  $100.00;  Single  Plates — Sheets, 
$5.00;  Mounted,  $7.50.  Explanatory  Key,  .50.  Purchaser 
must  pay  freight  charges. 

MINOT.  Laboratory  Text-Book  of  Embryology.  218  Illustra- 
tions. Just  Ready.  $4.50 

POTTER.  Compend  of  Anatomy,  Including  Visceral  Anatomy. 
7th  Edition,  Revised  and  Enlarged.  16  Plates  and  138  other 
Illustrations.  Just  Ready.  .80 ; Interleaved,  $1.00 

WILSON.  Anatomy.  11th  Edition.  429  Ulus.,  26  Plates.  $5.00 

YUTZY.  Guide  to  the  Dissection  of  the  Human  Body.  Based 
on  Morris’  Anatomy.  Paper  Cover,  .25 

BACTERIOLOGY. 

CONN.  Agricultural  Bacteriology.  Including  the  Study  of 
Bacteria  as  relating  to  Agriculture,  Soil,  Dairy  and  Food 
Products,  Sewage,  Domestic  Animals,  etc.  Illustrated.  $2.50 
CONN.  Bacteria  in  Milk  and  Its  Products.  Designed  for 
Students  of  Dairying,  Boards  of  Health,  Bacteriologists,  etc. 
Illustrated.  $1.25 

EMERY.  Bacteriological  Diagnosis.  2 Colored  Plates  and  32 
other  Illustrations.  $1.50 

HEWLETT.  Manual  of  Bacteriology.  75  Illustrations.  Second 
Edition,  Revised  and  Enlarged.  $4.00 

SMITH.  Laboratory  Exercises  in  Bacteriology.  A Handbook 
for  Students.  Illustrated.  $1.50 

WILLIAMS.  Bacteriology.  A Manual  for  Students.  88  Illus- 
trations. 3d  Edition,  Revised.  Just  Ready.  $1.50 

BLOOD,  Examination  of. 

DA  COSTA.  Clinical  Hematology.  A Practical  Guide  to  the 
Examination  of  the  Blood,  with  Reference  to  Diagnosis.  Six 
Colored  Plates  and  48  other  Ulus.  Cloth,  $5.00 ; Sheep,  $6.00 

BRAIN  AND  INSANITY  (see  also 
Nervous  Diseases.) 

BLACKBURN.  A Manual  of  Autopsies.  Designed  for  the  Use 
of  Hospitals  for  the  Insane  and  other  Public  Institutions.  Ten 
full-page  Plates  and  other  Illustrations.  $1.25 

CHASE.  General  Paresis.  Illustrated.  $1.75 

DERCUM.  Mental  Therapeutics,  Rest,  Suggestion.  See  Cohen, 
Physiologic  Therapeutics,  page  17. 

GORDINIER.  The  Gross  and  Minute  Anatomy  of  the  Central 
Nervous  System.  With  full-page  and  other  Ulus.  $6.00 
IRELAND.  The  Mental  Aflections  of  Children.  2d  Ed.  $4.00 

LEWIS  (BE VAN).  Mental  Diseases.  A Text-Book  having 
Special  Reference  to  the  Pathological  Aspects  of  Insanity.  26 
Lithographic  Plates  and  other  Illustrations.  2d  Ed.  $7.00 
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MANN,  Manual  of  Psychological  Medicine.  $3.00 

PERSHING.  Diagnosis  of  Nervous  and  Mental  Disease.  Illus- 
trated. $1.25 

REGIS.  Mental  Medicine.  Authorized  Translation  by  H.  M. 
Bannister,  m.d,  $2.00 

STEARNS.  Mental  Diseases.  With  a Digest  of  Lavs  Relating 
to  Care  of  Insane.  Illustrated.  Cloth,  $2,75;  Sheep,  $3.25 

TUKE.  Dictionary  of  Psychological  Medicine.  Giving  the 
Definition,  Etymology,  and  Symptoms  of  the  Terms  used  in 
Medical  Psychology,  with  the  Symptoms,  Pathology,  and 
Treatment  of  the  Recognized  Forms  of  Mental  Disorders. 
Two  volumes.  $10.00 

WOOD,  H.  C.  Brain  and  Overwork.  .40 


CHEMISTRY  AND  TECHNOLOGY. 

Special  Catalogue  of  Chemical  Books  sent  free  upon  application. 

ALLEN.  Commercial  Organic  Analysis.  A Treatise  on  the 
Modes  of  Assaying  the  Various  Organic  Chemicals  and  Prod- 
ucts Employed  in  the  Arts,  Manufactures,  Medicine,  etc., 
with  Concise  Methods  for  the  Detection  of  Impurities,  Adul- 
terations, etc.  8vo. 

Vol.  I.  Alcohols,  Neutral  Alcoholic  Derivatives,  etc..  Ethers, 
Vegetable  Acids,  Starch,  Sugars,  etc.  3d  Edition.  $4.50 
Vol.  II,  Part  I.  Fixed  Oils  and  Fats,  Glycerol,  Explosives, 
etc.  3d  Edition.  $3.50 

Vol.  II,  Part  II.  Hydrocarbons,  Mineral  Oils,  Lubricants, 
Benzenes,  Naphthalenes  and  Derivatives,  Creosote,  Phenols, 
etc.  3d  Edition.  $3.50 

Vol.  II,  Part  III.  Terpenes,  Essential  Oils,  Resins,  Camphors, 

etc.  3d  Edition.  Preparing. 

Vol.  ni.  Part  I.  Tannins,  Dyes,  and  Coloring  Matters.  3d 
Edition,  Enlarged  and  Rewritten.  Illustrated.  $4.50 
Vol.  Ill,  Part  II.  The  Amines,  Hydrazines  and  Derivatives, 
Pyridine  Ba.ses.  The  Antipyretics,  etc.  Vegetable  Alka- 
loids, Tea,  Coffee,  Cocoa,  etc.  8vo.  2d  Edition.  $4.50 
Vol.  Ill,  Part  III.  Vegetable  Alkaloids,  Non-Basic  Vegetable 
Bitter  Principles.  Animal  Bases,  Animal  Acids,  Cyanogen 
Compounds,  etc.  2d  Edition,  8vo.  $4.50 

Vol.  IV.  The  Proteids  and  Albuminous  Principles.  2d 
Edition.  $4.50 

BAILEY  AND  CADY.  Qualitative  Chemical  Analysis.  $1.25 

BARTLEY.  Medical  and  Pharmaceutical  Chemistry.  A Text- 
Book  for  Medical,  Dental,  and  Pharmaceutical  Students.  With 
Illustrations,  Glossary,  and  Complete  Index.  5th  Ed.  $3.00 

BARTLEY.  Clinical  Chemistry.  The  Examination  of  Feces, 
Saliva,  Gastric  Juice,  Milk,  and  Urine.  • $1.00 

BLOXAM.  Chemistry,  Inorganic  and  Organic.  With  Experi- 
ments. 9th  Ed.,  Revised.  281  Engravings.  Preparing. 

BUNGE.  Physiologic  and  Pathologic  Chemistry.  From  the 
Fourth  German  Enlarged  Edition.*  $3.00 

CALDWELL.  Elements  of  Qualitative  and  Quantitative  Chem- 
ical Analysis.  3d  Edition,  Revised.  $1.00 
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CAMERON.  Soap  and  Candles.  54  Illustrations.  $2.00 

CLOWES  AND  COLEMAN.  Quantitative  Analysis.  5th  Edi- 
tion. 122  Illustrations.  $3.50 

COBLENTZ.  Volumetric  Analysis.  Illustrated.  $1.25 

CONGDON.  Laboratory  Instructions  in  Chemistry.  With 
Numerous  Tables  and  56  Illustrations.  $1.00 

GARDNER.  The  Brewer,  Distiller,  and  Wine  Manufactxirer. 

Illustrated.  $1.50 

GRAY.  Physics.  Volume  I.  Dynamics  and  Properties  of 
Matter.  350  Illustrations.  $4.50 

GROVES  AND  THORP.  Chemical  Technology.  The  Applica- 
tion of  Chemistry  to  the  Arts  and  Manufactures. 

Vol.  I.  Fuel  and  its  Applications.  607  Illustrations  and  4 
Plates.  Cloth,  $5.00;  i Mor.,  $6.50 

Vol.  II.  Lighting.  Illustrated.  Cloth,  $4.00;  Mor.,  $5.50 

Vol.  III.  Gas  Lighting.  Cloth,  $3.50;  i Mor.,  $4.50 

Vol.  IV.  Electric  Lighting.  Photometry. 

Cloth,  $3.50;  ^ Mor.,  $4.50 
HEUSLER.  The  Chemistry  of  the  Terpenes.  $4.00 

HOLLAND.  The  Urine,  the  Gastric  Contents,  the  Common 
Poisons,  and  the  Milk.  Memoranda,  Chemical  and  Micro- 
scopical, for  Laboratory  Use.  6th  Ed.  Illustrated.  $1.00 
LEFFMANN.  Compend  of  Medical  Chemistry,  Inorganic  and 
Organic.  4th  Edition,  Revised.  .80;  Interleaved,  $1.00 
LEFFMANN.  Analysis  of  Milk  and  Milk  Products.  2d  Edition, 
Enlarged.  Illustrated.  $1.25 

LEFFMANN.  Water  Analysis.  For  Sanitary  and  Technic  Pur- 
poses. Illustrated.  4th  Edition.  $1.25 

LEFFMANN.  Structural  Formulae.  Including  180  Structural 
and  Stereo-Chemical  Formulae.  12mo.  Interleaved.  $1.00 
LEFFMANN  AND  BEAM.  Select  Methods  in  Food  Analysis. 

Illu-strated.  $2.50 

MUTER.  Practical  and  Analytical  Chemistry.  3d  American 
from  the  Ninth  English  Edition.  Revised  to  meet  the  re- 
quirements of  American  Students.  56  Illustrations.  $1.25 

OETTEL.  Exercises  in  Electro-Chemistry.  Illustrated.  .75 
OETTEL.  Electro-Chemical  Experiments.  Illustrated.  .75 
RICHTER.  Inorganic  Chemistry.  5th  American  from  10th 
German  Edition.  Authorized  translation  by  Edgar  F.  Smith, 
M.A  , PH.D.  89  Illustrations  and  a Colored  Plate.  $1.75 

RICHTER.  Organic  Chemistry.  3d  American  Edition,  trans- 
lated from  the  8th  German  by  Edgar  F.  Smith.  Ulus.  2 vols. 
Vol.  I.  Aliphatic  Series.  625  pages.  $3.00 

Vol.  II.  Carbocyclic  Series.  671  pages.  $3.00 

ROCKWOOD.  Chemical  Analysis  for  Students  of  Medicine, 
Dentistry,  and  Pharmacy.  Illustrated.  $1.50 

SMITH.  Electro-Chemical  Analysis.  3d  Ed.  39  Ulus.  $1.50 
SMITH  AND  KELLER.  Experiments.  Arranged  for  Students 
in  General  Chemistry.  4th  Edition.  Illustrated.  .60 

SUTTON.  Volumetric  Analysis.  A Systematic  Handbook  for 
the  Quantitative  Estimation  of  Chemical  Substances  _ by 
Measure,  Applied  to  Liquids,  Solids,  and  Gases.  8th  Edition, 
Revised.  112  Illustrations.  $5.00 

SYMONDS.  Manual  of  Chemistry.  2d  Edition.  $2.00 

TRAUBE.  Physico-Chemical  Methods.  97  Illustrations.  $1.50 
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THRESH.  Water  and  Water  Supplies.  3d  Edition.  S2.00 

ULZER  AND  FRAENKEL.  Chemical  Technical  Analysis. 

Translated  by  Fleck.  Illustrated.  $1.25 

WOODY.  Essentials  of  Chemistry  and  Urinalysis.  4th  Edition. 

Illustrated.  $1.50 

***  Special  Catalogue  of  Books  on  Chemistry  free  upon  application. 

CHILDREN. 

HATFIELD.  Compend  of  Diseases  of  Children.  With  a 
Colored  Plate.  3d  Ed.  Just  Ready.  .80;  Interleaved,  $1.00 
IRELAND.  The  Mental  Affections  of  Children.  Idiocy,  Im- 
becility, Insanity,  etc.  2d  Edition.  $4.00 

POWER.  Surgical  Diseases  of  Children  and  their  Treatment 
by  Modern  Methods.  Illustrated.  $2.50 

STARR.  The  Digestive  Organs  in  Childhood.  The  Diseases  of 
the  Digestive  Organs  in  Infancy  and  Childhood.  3d  Edition, 
Rewritten  and  Enlarged.  Illustrated.  $3.00 

STARR.  Hygiene  of  the  Nursery.  Including  the  General  Regi- 
men and  Feeding  of  Infants  and  Children,  and  the  Domestic 
Management  of  the  Ordinary  Emergencies  of  Early  liife. 
Massage,  etc.  6th  Edition.  25  Illustrations.  $1.00 

SMITH.  Wasting  Diseases  of  Children.  6th  Edition.  $2.00 

TAYLOR  AND  WELLS.  The  Diseases  of  Children.  2d  Edition, 
Revised  and  Enlarged.  Illustrated.  8vo.  $4.50 

“It  is  well  worthy  the  careful  study  of  both  student  and  prac- 
titioner, and  can  not  fail  to  prove  of  great  value  to  both.  We 
do  not  hesitate  to  recommend  it." — Boston  Medical  and  Surgical 
Journal. 

DIAGNOSIS. 

BROWN.  Medical  Diagnosis.  A Manual  of  Clinical  Methods. 
4th  Edition.  112  Illustrations.  Cloth,  $2.25 

DA  COSTA.  Clinical  Hematology.  A Practical  Guide  to  Exam- 
ination of  Blood,  with  Reference  to  Diagnosis.  6 Colored 
Plates,  48  other  Illustrations.  Cloth,  $5.00 ; Sheep,  $6.00 
DOUGLAS.  Surgical  Diseases  of  Abdomen,  with  Reference  to 
Diagnosis.  20  Full-Page  Plates.  Just  Ready. 

Cloth,  $7.00  ; Sheep,  $8.00 
EMERY.  Bacteriological  Diagnosis.  2 Colored  Plates  and  32 
other  Illustrations.  $1.50 

MEMMINGER.  Diagnosis  by  the  Urine.  2d  Ed.  24  Ulus.  $1.00 

PERSHING.  Diagnosis  of  Nervous  and  Mental  Diseases. 
Illustrated.  $1.25 

STEELL.  Physical  Signs  of  Pulmonary  Disease.  $1.25 

TYSON.  Handbook  of  Physical  Diagnosis.  For  Students  and 
Physicians.  By  the  Professor  of  Clinical  Medicine  in  the  Uni- 
versity of  Pennsylvania.  Ulus.  4th  Ed.,  Improved  and  En- 
larged. With  2 Colored  and  55  other  Illustrations.  $1.50 

DENTISTRY. 

Special  Catalogue  of  Dental  Books  sent  free  upon  application. 

BARRETT.  Dental  Surgery  for  General  Practitioners  and 
Students  of  Medicine  and  Dentistry.  Extraction  of  Teeth, 
etc.  3d  Edition.  Illustrated.  $1.00 
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BROOMELL.  Anatomy  and  Histology  of  the  Human  Mouth 
and  Teeth.  Second  Edition,  Revised  and  Enlarged.  337 
handsome  Illustrations.  Cloth,  $4.50;  Leather,  $5.50 

FILLEBROWN.  Operative  Dentistry.  Illustrated.  $2.25 

GORGAS.  Dental  Medicine.  A Manual  of  Materia  Medica  and 
Therapeutics.  7th  Edition.  Cloth,  $4.00;  Sheep,$5.00 

GORGAS.  Questions  and  Answers  for  the  Dental  Student. 
Embracing  all  the  subjects  in  the  Curriculum  of  the  Dental 
Student.  Octavo.  $6.00 

HARRIS.  Principles  and  Practice  of  Dentistry.  Including 
Anatomy,  Physiology,  Pathology,  Therapeutics,  Dental  Sur- 

gery,  and  Mechanism.  13th  Edition.  Revised  by  E.  J.  S. 
toRQAs,  M.D.,  D.D.8.  1250  Illus.  Cloth,  $6.00 ; Leather,  $7.00 

HARRIS.  Dictionary  of  Dentistry.  Including  Definitions  of  Such 
Words  and  Phrases  of  the  Collateral  Sciences  as  Pertain  to  the 
Art  and  Practice  of  Dentistry.  6th  Edition,  Revised  and 
Enlarged  by  Ferdinand  J.  S.  Gorgas,  m.d.,  d.d.s. 

Cloth,  $5.00;  Leather,  $6.00 
RICHARDSON.  Mechanical  Dentistry.  7th  Edition.  Thor- 
oughly Revised  and  Enlarged  by  Dr.  Geo.  W.  Warren.  691 
Illustrations.  Cloth,  $5.00;  Leather,  $6.00 

SMITH.  Dental  Metallurgy.  2d  Edition.  Illustrated.  $2.00 
TAFT.  Index  of  Dental  Periodical  Literature.  $2.00 

TOMES.  Dental  Anatomy.  263  Illustrations.  5th  Ed.  $4.00 
TOMES.  Dental  Surgery.  4th  Edition.  289  Illus.  $4.00 

WARREN.  Compend  of  Dental  Pathology  and  Dental  Medicine. 
With  a Chapter  on  Emergencies.  3d  Edition.  Illustrated. 

.80;  Interleaved,  $1.00 
WARREN.  Dental  Prosthesis  and  Metallurgy.  129  Illus.  $1.25 

WHITE.  The  Mouth  and  Teeth.  Illustrated.  .40 


DICTIONARIES.  CYCLOPEDIAS. 

GOULD.  The  Illustrated  Dictionary  of  Medicine,  Biology,  and 
Allied  Sciences.  Being  an  Exhaustive  Lexicon  of  Medicine  and 
those  Sciences  Collateral  to  it:  Biology  (Zoology  and  Botany), 
Chemistry,  Dentistry,  Pharmacology,  Microscopy,  etc.,  with 
many  useful  Tables  and  numerous  fine  Illustrations.  1633 
pages.  Fifth  Edition. 

Sheep  or  Half  Morocco,  $10.00;  with  Thumb  Index,  $11.00 

Half  Russia,  Thumb  Index,  $12.00 

GOULD.  The  Medical  Student’s  Dictionary,  iith  Edition.  Il- 
lustrated. Including  those  Words  and  Phrases  generally  used 
in  Medicine,  with  their  Proper  Pronunciation  and  Definition, 
Based  on  Recent  Medical  Literature.  With  Table  of  Epo- 
nymic  Terms  and  Tests  and  Tables  of  the  Bacilli,  Micrococci, 
Mineral  Springs,  etc.,  of  the  Arteries,  Muscles,  Nerves,  Ganglia, 
Plexuses,  etc.  Eleventh  Edition.  Enlarged  and  illustrated 
with  a large  number  of  Engravings.  840  pages. 

Half  Morocco,  $2.50 ; with  Thumb  Index,  $3.00 
Flexible  Leather,  Burnished  Edges,  Thumb  Index,  3.50 
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GOULD.  The  Pocket  Pronouncing  Medical  Lexicon.  4th  Edi- 
tion. (30,000  Medical  Words  Pronounced  and  Defined.)  Con- 
taining all  the  Words,  their  Definition  and  Pronunciation, 
that  the  Medical,  Dental,  or  Pharmaceutical  Student  Gener- 
ally Comes  in  Contact  with;  also  Elaborate  Tables  of  Epo- 
nymio  Terms,  Arteries,  Muscles,  Nerves,  Bacilli,  etc.,  etc.,  a 
Dose  List  in  both  English  and  Metric  Systems,  etc..  Arranged 
in  a Most  Convenient  Form  for  Reference  and  Memorizing. 
Fourth  Edition,  Revised  and  Enlarged.  838  pages. 

Full  Limp  Leather,  Gilt  Edges,  $1.00;  Thumb  Index,  $1.2.5 
145,000  Copies  of  Gould’s  Dictionaries  have  been  sold. 

GOULD  AND  PYLE.  Cyclopedia  of  Practical  Medicine  and 
Surgery.  Seventy-two  Special  Contributors.  Illustrated.  One 
Volume.  A Concise  Reference  Handbook  of  Medicine,  Sur- 
gery, Obstetrics,  Materia  Medica,  Therapeutics,  and  the  Vari- 
ous Specialties,  with  Particular  Reference  to  Diagnosis  and 
Treatment.  Compiled  under  the  Editorial  Supervision  of 
George  M.  Gould,  m.d..  Author  of  “An  Illustrated  Dictionary 
of  Medicine,”  etc.;  and  Walter  L.  Pyle,  m.d..  Assistant 
Surgeon  Wills  Eye  Hospital;  formerly  Editor  “International 
Medical  Magazine,”  etc.,  and  Seventy-two  Special  Contribu- 
tors. With  many  Illustrations.  Large  Square  8vo,  to  corre- 
spond with  Gould’s  “Illustrated  Dictionary.” 

Full  Sheep  or  Half  Mor.,  $10.00;  with  Thumb  Index,  $11.00 

Half  Russia,  Thumb  Index,  $12.00  net. 

GOULD  AND  PYLE.  Pocket  Cyclopedia  of  Medicine  and  Sur- 
gery. Based  upon  above  book  and  uniform  in  size  with 
“Gould’s  Pocket  Dictionary.” 

Full  Limp  Leather,  Gilt  Edges,  $1.00 
With  Thumb  Index,  $1.25 

HARRIS.  Dictionary  of  Dentistry.  Including  Definitions  of 
Such  Words  and  Phrases  of  the  Collateral  Sciences  as  Pertain 
to  the  Art  and  Practice  of  Dentistry.  6th  Edition,  Revised 
and  Enlarged  by  Ferdinand  J.  S.  Gorgas,  m.d.,  d.d.s. 

Cloth,  $5.00;  Leather,  $6.00 

LONGLEY.  Pocket  Medical  Dictionary.  Cloth,  .75 

TREVES  AND  LANG.  German-English  Medical  Dictionary. 

Half  Calf,  $3.25 

DIET  AND  FOOD. 

ALLEN.  Proteids  and  Albuminous  Principles.  An  analytical 
Study  of  Food  Products.  2d  Edition.  $4.50 

BURNETT.  Foods  and  Dietaries.  A Manual  of  Clinical  Diet- 
etics, with  Diet  Lists  for  Various  Diseases,  etc.  2d  Ed.  $1.50 

DAVIS.  Dietotherapy.  Food  in  Health  and  Disease.  With 
Tables  of  Dietaries,  Relative  Value  of  Foods,  etc.  See  Cohen, 
Physiologic  Therapeutics,  page  17. 

GREENISH.  Microscopical  Examination  of  Foods  and  Drugs. 
Illustrated.  Just  Ready.  $3.50 

HAIG.  Diet  and  Food.  Considered  in  Relation  to  Strength  and 
Power  of  Endurance.  4th  Edition.  $1.00 

LEFFMANN.  Select  Methods  in  Food  Analysis.  Ulus.  $2.50 
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EAR  (see  also  Throat  and  Nose). 

BURNETT.  Hearing  and  How  to  Keep  It.  Illustrated.  .40 

HOVELL.  Diseases  of  the  Ear  and  Naso-Pharynx.  Including 
Anatomy  and  Physiology  of  the  Organ,  together  with  the 
Treatment  of  the  Affections  of  the  Nose  and  Pharynx  which 
Conduce  to  Aural  Disease.  128  Illustrations.  2d  Ed.  $5.50 

PRITCHARD.  Diseases  of  the  Ear.  4th  Edition,  Enlarged. 
Many  Illustrations  and  Formula?.  In  Press. 

ELECTRICITY. 

BIGELOW.  Plain  Talks  on  Medical  Electricity  and  Batteries. 
With  a Therapeutic  Index  and  a Glossary.  43  Illustrations. 
2d  Edition.  $1.00 

HEDLEY.  Therapeutic  Electricity  and  Practical  Muscle  Testing. 
99  Illustrations.  $2.50 

JACOBY.  Electrotherapy.  2 volumes.  Illustrated.  See  Cohen, 
Physiologic  Therapeutics,  page  17. 

JONES.  Medical  Electricity.  3d  Edition.  117  Ulus.  $3.00 

EYE. 

A Special  Circular  of  Books  on  the  Eye  sent  free  upon  application. 
DARIER.  Ocular  Therapeutics.  Just  Ready.  $3.00 

DONDERS.  The  Nature  and  Consequences  of  Anomalies  of 
Refraction.  With  Portrait  and  Ulus.  Half  Morocco,  $1.25 

PICK.  Diseases  of  the  Eye  and  Ophthalmoscopy.  Translated 
by  A.  B.  Hale,  m.d.  157  Ulus.  Cloth,  $4.50;  Sheep,  $5.50 

GOULD  AND  PYLE.  Compend  of  Diseases  of  the  Eye  and  Re- 
fraction. Including  Treatment  and  Operations,  and  a Section 
on  Local  Therapeutics.  With  Formulae,  Useful  Tables,  a 
Glossary,  and  111  Ulus.,  several  of  which  are  in  colors.  2d 
Edition,  Revised.  Cloth,  .80;  Interleaved,  $1.00 

GREEFF.  The  Microscopic  Examination  of  the  Eye.  Illus- 
trated. $1.25 

HARLAN.  Eyesight,  and  How  to  Care  for  It.  Ulus.  .40 

HARTRIDGE.  On  the  Ophthalmoscope.  4th  Edition.  With 
4 Colored  Plates  and  68  Wood-cuts.  $1.50 

HARTRIDGE.  Refraction.  104  Illustrations  and  Test  Types. 

12th  Edition,  Enlarged.  $1.50 

HANSELL  AND  SWEET.  Treatise  on  Diseases  of  the  Eye. 

With  many  Ulus,  drawn  by  special  artists,  etc.  In  Press. 
HANSELL  AND  REBER.  Muscular  Anomalies  of  the  Eye. 

Illustrated.  $1.50 

HANSELL  AND  BELL.  Clinical  Ophthalmology.  Colored 
Plate  of  Normal  Fundus  and  120  Illustrations.  $1.50 

HENDERSON.  Notes  on  the  Eye.  3d  Ed.  Just  Ready.  $1.50 
JENNINGS.  Manual  of  Ophthalmoscopy.  95  Illustrations  and 
1 Colored  Plate.  $1.50 

MORTON.  Refraction  of  the  Eye.  Its  Diagnosis  and  the  Cor- 
rection of  its  Errors.  6th  Edition.  $1.00 

OHLEMANN.  Ocular  Therapeutics.  Authorized  Translation, 
and  Edited  by  Dr.  Charles  A.  Oliver.  $1.75 

PARSONS.  Elementary  Ophthalmic  Optics.  With  Diagram- 
matic Illustrations.  $2.00 
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PHILLIPS.  Spectacles  and  Eyeglasses.  Their  Prescription 
and  Adjustment.  3d  Edition.  52  Illustrations.  $1.00 

SWANZY.  Diseases  of  the  Eye  and  Their  Treatment.  8th 
Edition,  Revised  and  Enlarged.  167  Illustrations,  1 Plain 
Plate,  and  a Zephyr  Test  Card.  Just  Ready.  $2.50 

From.  The  Medical  News. 

“Swanzy  has  succeeded  in  producing  the  most  intellectually 
conceived  and  thoroughly  executed  rdsumd  of  the  science  within 
the  limits  he  has  assigned  himself.  As  a ‘student’s  handbook,’ 
small  in  size  and  of  moderate  price,  it  can  hardly  be  equaled.” 

THORINGTON.  Retinoscopy.  4th  Edition,  Carefully  Revised. 
Illustrated.  $1.00 

THORINGTON.  Refraction  and  How  to  Refract.  200  Illustra- 
tions, 13  of  which  are  colored.  2d  Edition.  $1.50 

WALKER.  Student’s  Aid  in  Ophthalmology.  Colored  Plate 
and  40  other  Illustrations  and  a Glossary.  $1.50 

WORTH.  Squint : Its  Causes,  Pathology,  Treatment.  $2.00 

WRIGHT.  Ophthalmology.  2d  Edition,  Revised  and  Enlarged. 
117  Illustrations  and  a Glossary.  $3.00 

FEVERS. 

GOOD  ALL  AND  WASHBOURN.  Fevers  and  Their  Treatment. 
Illustrated.  $3.00 

GYNECOLOGY. 

BISHOP.  Uterine  Fibromyomata.  Their  Pathology,  Diag- 
nosis, and  Treatment.  Illustrated.  Cloth,  $3.50 

BYFORD  (H.  T.).  Manual  of  Gynecology.  3d  Edition,  Revised 
and  Enlarged.  363  Illustrations.  ’ $3.00;  Sheep,  $3.50 

DUHRSSEN.  A Manual  of  Gynecological  Practice.  105  Illus- 
trations. $1.50 

FULLERTON.  Surgical  Nursing.  3d  Edition,  Revised  and 
Enlarged.  69  Illustrations.  $1.00 

LEWERS.  Diseases  of  Women.  146  Ulus.  5th  Ed.  $2.50 
LEWERS.  Cancer  of  the  Uterus.  Just  Ready.  $3.00 

MONTGOMERY.  Practical  Gynecology.  A Complete  Sys- 
tematic Text-Book.  2d  Edition,  Revised  and  Enlarged. 
With  570  Ulus.  Just  Ready.  Cloth,  $5.00;  Leather,  $6.00 
ROBERTS.  Gynecological  Pathology.  With  127  Full-page 
Plates  containing  151  Figures.  $6.00 

WELLS.  Compend  of  Gynecology.  Illustrated.  3d  Edition, 
Revised  and  Enlarged.  Just  Ready.  .80;  Interleaved,  $1.00 

HEART. 

THORNE.  The  Schott  Methods  of  the  Treatment  of  Chronic 
Heart  Disease.  Fourth  Edition.  Illustrated.  $2.00 

HISTOLOGY. 

CUSHING.  Compend  of  Histology.  By  H.  H.  Cdshino,  m.d.. 
Demonstrator  of  Histology,  Jefferson  Medical  College,  Phila- 
delphia. Ulus.  Nearly  Ready.  .80;  Interleaved,  $1.00 

LAZARUS-BARLOW.  Pathological  Anatomy  and  Histology. 
Illustrated.  Just  Ready.  $6.50 
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STIRLING.  Outlines  of  Practical  Histology.  368  Illustrations. 
2d  Edition,  Revised  and  Enlarged.  With  new  Ulus.  $2.00 

STOHR.  Histology  and  Microscopical  Anatomy.  Edited  by 
A.  ScHAPKR,  M.D.,  University  of  Breslau,  formerly  Demon- 
strator of  Histology,  Harvard  Medical  School.  Fifth  Amer- 
ican from  10th  German  Edition,  Revised  and  Enlarged.  353 
Illustrations.  $3.00 

HYGIENE. 

Special  Catalogue  of  Books  on  Hygiene  sent  free  upon  application. 

CANFIELD.  Hygiene  of  the  Sick-Room.  A Book  for  Nurses 
and  Others.  Being  a Brief  Consideration  of  Asepsis,  Anti- 
sepsis, Disinfection,  Bacteriology,  Immunity,  Heating,  Venti- 
lation, etc.  $1.25 

CONN.  Agricultural  Bacteriology.  Illustrated.  $2.50  . 

CONN.  Bacteriology  of  Milk  and  Milk  Products.  Ulus.  $1.25 

COPLIN.  Practical  Hygiene.  A Complete  American  Text- 
Book.  138  Illustrations.  New  Edition.  Preparing. 

HARTSHORNE.  Our  Homes.  Illustrated.  .40 

KENWOOD.  Public  Health  Laboratory  Work.  116  Illustra- 
tions and  3 Plates.  $2.00 

LEFFMANN.  Select  Methods  in  Food  Analysis.  53  Illustra- 
tions and  4 Plates.  $2.50 

LEFFMANN.  Examination  of  Water  for  Sanitary  and  Technical 
Purposes.  4th  Edition.  Illustrated.  $1.25 

LEFFMANN.  Analysis  of  Milk  and  Milk  Products.  Illustrated. 

Second  Edition.  $1.25 

LINCOLN.  School  and  Industrial  Hygiene.  .40 

McFarland.  Prophylaxis  and  Personal  Hygiene.  Care  of 
the  Sick.  See  Cohen,  Physiologic  Therapeutics,  page  17. 

NOTTER.  The  Theory  and  Practice  of  Hygiene.  15  Plates  and 
138  other  Illustrations.  8vo.  2d  Edition.  $7.00 

PARKES  AND  KENWOOD.  Hygiene  and  Public  Health.  2d 
Edition,  Enlarged.  Illustrated.  $3.00 

ROSENAU.  Disinfection  and  Disinfectants.  Ulus.  $2.00 

STARR.  The  Hygiene  of  the  Nursery.  Including  the  General 
Regimen  and  Feeding  of  Infants  and  Children,  and  the  Domes- 
tic Management  of  the  Ordinary  Emergencies  of  Early  Life, 
Massage,  etc.  6th  Edition.  25  Illustrations.  $1.00 

STEVENSON  AND  MURPHY.  A Treatise  on  Hygiene.  By 
Various  Authors.  In  three  octavo  volumes.  Illustrated. 

Vol.  I,  $6.00;  Vol.  II,  $6.00;  Vol.  Ill,  $5.00 

THRESH.  Water  and  Water  Supplies.  3d  Edition.  $2.00 

WILSON.  Handbook  of  Hygiene  and  Sanitary  Science.  With 
Illustrations.  8th  Edition.  $3.00 

WEYL.  Sanitary  Relations  of  the  Coal-Tar  Colors.  Authorized 
Translation  by  Hxnrt  Leffmann,  m.d.,  ph.d.  $1.25 

LUNGS  AND  PLEURAE. 

KNOPF.  Pulmonary  Tuberculosis.  Its  Modern  Prophylaxis  and 
Treatment  in  Special  Institutions  and  at  Home.  Ulus.  $3.00 

STEELL.  Physical  Signs  of  Pulmonary  Disease.  Ulus.  $1.25 
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MASSAGE.  PHYSICAL  EXERCISE. 

OSTROM.  Massage  and  the  Original  Swedish  Movements. 
Their  Application  to  Various  Diseases  of  the  Body.  A Manual 
for  Students,  Nurses,  and  Physicians.  Fifth  Edition,  En- 
larged. 115  Illustrations,  many  of  which  are  original.  $1.00 

MITCHELL  AND  GULICK.  Mechanotherapy.  Exercise,  Ortho- 
pedics, Massage,  Ocular  Corrections,  etc.  Illustrated.  See 
Cohen,  Physiologic  Therapeutics,  below. 

TREVES.  Physical  Education.  Its  Value,  Methods,  etc.  .75 

MATERIA  MEDICA  AND  THERAPEUTICS. 

BRACKEN.  Outlines  of  Materia  Medica  and  Pharmacology.  $2.75 
COBLENTZ.  The  Newer  Remedies.  Including  their  Synonyms, 
Sources,  Methods  of  Preparation,  Tests,  Solubilities,  Doses, 
etc.  3d  Edition,  Enlarged  and  Revised.  $1.00 

COHEN.  Physiologic  Therapeutics.  Methods  other  than  Drug- 
Giving  useful  in  the  Prevention  of  Disease  and  in  the  Treat- 
ment of  the  Sick.  Mechanotherapy,  Mental  Therapeutics, 
Suggestion,  Electrotherapy,  Climatology,  Hydrotherapy, 
Pneumatotherapy,  Prophylaxis,  Dietetics,  Organotherapy, 
Phototherapy,  Mineral  Waters,  Baths,  etc.  11  volumes,  8vo. 
Illustrated.  (Subscription.)  Cloth,  $27.50 ; i Mor.,  $38.50 
Special  Descriptive  Circular  will  be  sent  upon  application. 

GORGAS.  Dental  Medicine.  A Manual  of  Materia  Medica  and 
Therapeutics.  7th  Edition,  Revised.  $4.00 

GROFF.  Materia  Medica  for  Nurses,  with  Questions  for  Self- 
Examination.  2d  Edition,  Revised  and  Improved.  $1.25 
HELLER.  Essentials  of  Materia  Medica,  Pharmacy,  and  Pre- 
scription Writing.  $1.50 

HEWLETT.  Serum-Therapy.  In  Press. 

MAYS.  Theine  in  the  Treatment  of  Neuralgia.  ^ bound.  .50 
POTTER.  Handbook  of  Materia  Medica,  Pharmacy,  and  Thera- 
peutics, including  the  Action  of  Medicines,  Special  Therapeu- 
tics, Pharmacology,  etc.,  including  over  600  Prescriptions  and 
Formulae.  9th  Edition,  Revised  and  Enlarged.  With  Thumb 
Index  in  each  copy.  Just  Ready.  Cloth,  $5.00 ; Sheep,  $6.00 
“In  conclusion  we  may  add  that  Dr.  Potter’s  Therapeutics 
covers  a wider  field  than  many  books  which  bear  this  title.  He 
discusses  a good  niany  drugs  which  are  rarely  employed,  and 
therefore  the  book  is  as  useful  to  one  who  wishes  to  look  for  un- 
usual information  as  it  is  to  him  who  wishes  a handbook  for  ready 
reference  in  the  treatment  of  disease  as  he  meets  it  from  day  to 
day.” — Therapeutic  Gazette. 

POTTER.  Compend  of  Materia  Medica,  Therapeutics,  and  Pre- 
scription Writing,  with  Special  Reference  to  the  Physiological 
Action  of  Drugs.  6th  Edition.  .80;  Interleaved,  $1.00 

MURRAY.  Rough  Notes  on  Remedies.  4th  Edition.  $1.25 
SAYRE.  Organic  Materia  Medica  and  Pharmacognosy.  An 
Introduction  to  the  Study  of  the  Vegetable  Kingdom  and  the 
Vegetable  and  Animal  Drugs.  Comprising  the  Botanical  and 
Physical  Characteristics,  Source,  Constituents,  and  Pharma- 
copeial  Preparations,  Insects  Injurious  to  Drugs,  and  Pharma- 
cal  Botany.  With  sections  on  Histology  and  Microtechnique, 
by  W.  C.  Stevens.  374  Illustrations,  many  of  which  are 
original.  2d  Edition.  Cloth,  $4.50 
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TAVERA.  Medicinal  Plants  of  the  Philippines.  $2.00 

WHITE  AND  WILCOX.  Materia  Medica,  Pharmacy,  Pharma- 
cology, and  Therapeutics.  5th  American  Edition,  Revised  by 
Retnoi.d  W.  Wilcox,  m.a.,  m.d.,  ll.d..  Professor  of  Clinical 
Medicine  and  Therapeutics  at  the  New  York  Post-Graduate 
Medical  School.  Cloth,  $3.00 ; Leather,  $3.50 

“The  care  with  which  Dr.  Wilcox  has  performed  his  work  is 
conspicuous  on  every  page,  and  it  is  evident  that  no  recent  drug 
possessing  any  merit  has  escaped  his  eye.  We  believe,  on  the 
whole,  this  is  the  best  book  on  Materia  Medica  and  Therapeutics 
to  place  in  the  hands  of  students,  and  the  practitioner  will  find  it 
a most  satisfactory  w’ork  for  daily  use.” — The  Cleveland  Medical 
Gazette. 

MEDICAL  JURISPRUDENCE  AND 
TOXICOLOGY. 

REESE.  Medical  Jurisprudence  and  Toxicology.  A Text-Book 
for  Medical  and  Legal  Practitioners  and  Students.  6th 
Edition.  Revised  by  Henry^Leffmann.  m.d. 

Cloth,  $3.00 ; Leather,  $3.50 
“To  the  student  of  medical  jurisprudence  and  toxicology  it  is 
invaluable,  as  it  is  concise,  clear,  and  thorough  in  every  respect.” 
— The  American  Journal  of  the  Medical  Sciences. 

MANN.  Forensic  Medicine  and  Toxicology.  Ulus.  $6.50 

TANNER.  Memoranda  of  Poisons.  Their  Antidotes  and  Tests. 
9th  Edition,  by  Dr.  Henry  Leffmann.  Just  Ready.  .75 

MICROSCOPY. 

CARPENTER.  The  Microscope  and  Its  Revelations.  8th 
Edition,  Revised  and  Enlarged.  817  Illustrations  and  23 
Plates.  Cloth,  $8.00;  Half  Morocco,  $9.00 

GREENISH.  Microscopical  Examination  of  Foods  and  Drugs. 
Illustrated.  Just  Ready.  $3.50 

LEE.  The  Microtomist’s  Vade  Mecum.  A Handbook  of 
Methods  of  Microscopical  Anatomy.  887  Articles.  5th 
Edition,  Enlarged.  $4.00 

OERTEL.  Medical  Microscopy.  A Guide  to  Diagnosis,  Ele- 
mentary Laboratory  Methods  and  Microscopic  Technic.  131 
Illustrations.  Just  Ready.  $2.00 

REEVES.  Medical  Microscopy,  including  Chapters  on  Bacteri- 
ology, Neoplasms,  Urinary  Examination,  etc.  Numerous 
Illustrations,  some  of  which  are  printed  in  colors.  $2.50 

WETHERED.  Medical  Microscopy.  A Guide  to  the  Use  of  the 
Microscope  in  Practical  Medicine.  100  Illustrations.  $2.00 

MISCELLANEOUS. 

BERRY.  Diseases  of  Thyroid  Gland.  Illustrated.  $4.00 

BUXTON.  Anesthetics.  Illustrated.  3d  Edition.  $1.50 

COHEN.  Organotherapy.  See  Cohen,  Physiologic  Therapeutics, 
page  17. 

FRENKEL.  Tabetic  Ataxia.  Illustrated.  $3.00 

GOULD.  Borderland  Studies.  Miscellaneous  Addresses  and 
Essays.  12mo.  , $2.00 
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GOULD.  Biographic  Clinics.  The  Origin  of  the  Ill-H«alth  of 
DeQuincy,  Carlyle,  Darwin,  Huxley,  and  Browning.  Just 
Ready.  $1.00 

GREENE.  Medical  Examination  for  Life  Insurance.  Ulus. 

With  colored  and  other  Engravings.  2d  Edition.  In  Press. 
HAIG.  Causation  of  Disease  by  Uric  Acid.  The  Pathology  of 
High  Arterial  Tension,  Headache,  Epilepsy,  Gout,  Rheuma- 
tism, Diabetes,  Bright’s  Disease,  etc.  6th  Edition.  $3.50 

HENRY.  A Practical  Treatise  on  Anemia.  Half  Cloth,  .50 

NEW  SYDENHAM  SOCIETY’S  PUBLICATIONS.  Circulars 
upon  application.  Per  Annum,  $8.00 

OSGOOD.  The  Winter  and  Its  Dangers.  .40 

PACKARD.  Sea  Air  and  Sea  Bathing.  .40 

RICHARDSON.  Long  Life  and  How  to  Reach  It.  .40 

SCHEUBE.  Diseases  of  Warm  Countries.  Illustrated.  Just 
Ready.  $8.00 

TISSIER.  Pneumotherapy,  Aerotherapy,  Inhalation  Methods. 
See  Cohen,  Physiologic  Therapeutics,  page  17. 

TURNBULL.  Artificial  Anesthesia.  4th  Ed.  Ulus.  $2.50 
WARDEN.  The  Paris  Medical  School.  Paper,  .75 

WEBER  AND  HINSDALE.  Climatology  and  Health  Resorts. 
Including  Mineral  Springs.  2 vols.  Illustrated  with  Colored 
Maps.  See  Cohen,  Physiologic  Therapeutics,  page  17. 

WILSON.  The  Summer  and  Its  Diseases.  .40 

WINTERNITZ.  Hydrotherapy,  Thermotherapy,  Phototherapy, 
Mineral  Waters,  Baths,  etc.  Illustrated.  See  Cohen,  Physio- 
logic Therapeutics,  page  17. 

NERVOUS  DISEASES. 

DERCUM.  Rest,  Suggestion,  Mental  Therapeutics.  See  Cohen, 
Physiologic  Therapeutics,  page  17. 

GORDINIER.  The  Gross  and  Minute  Anatomy  of  the  Central 
Nervous  System.  With  271  original  colored  and  other  Illus- 
trations. Cloth,  $6.00;  Sheep,  $7.00 

GOWERS.  Syphilis  and  the  Nervous  System.  $1.00 

GOWERS.  Manual  of  Diseases  of  the  Nervous  System.  A 
Complete  Text-Book.  Revised,  Enlarged,  and  in  many  parts 
Rewritteii.  With  many  new  Illustrations.  Two  volumes. 
Vol.  I.  Diseases  of  the  Nerves  and  Spinal  Cord.  3d  Edition, 
Enlarged.  • Cloth,  $4.00;  Sheep,  $5.00 

Vol.  II.  Diseases  of  the  Brain  and  Cranial  Nerves;  General  and 
Functional  Disease.  2d  Ed.  Cloth,  $4.00;  Sheep,  $5.00 
GOWERS.  Epilepsy  and  Other  Chronic  Convulsive  Diseases. 

2d  Edition.  $3.00 

HORSLEY.  The  Brain  and  Spinal  Cord,  the  Structure  and 
Functions  of.  Numerous  Illustrations.  $2.50 

ORMEROD.  Diseases  of  the  Nervous  System.  66  Wood  En- 

$1.00 

Diagnosis  of  Nervous  and  Mental  Diseases. 


gravmgs. 

PERSHING. 

trated. 

PRESTON. 


Hysteria  and 


Certain  Allied 

Nature  and  Treatment.  Illustrated. 
WOOD.  Brain  Work  and  Overwork. 


Conditions. 


Illus- 

$1.25 

Their 

$2.00 

.40 
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NURSING  (see  also  Massage). 

Special  Catalogue  of  Books  for  Nurses  sent  free  upon  application. 

CANFIELD.  Hygiene  of  the  Sick-Room.  A Book  for  Nurses 
and  Others.  Being  a Brief  Consideration  of  Asepsis,  Anti- 
sepsis, Disinfection,  Bacteriology,  Immunity,  Heating  and 
Ventilation,  and  Kindred  Subjects  for  the  Use  of  Nurses  and 
Other  Intelligent  Women.  $1.25 

CUFF.  Lectures  to  Nurses  on  Medicine.  4th  Edition.  $1.25 

DAVIS.  Bandaging,  Its  Principles  and  Practice.  163  Original 
Illustrations.  $1.50 

DOMVILLE.  Manual  for  Nurses  and  Others  Engaged  in  At- 
tending the  Sick.  9th  Edition.  With  Recipes  for  Sick-room 
Cookery,  etc.  In  Press. 

FULLERTON.  Obstetric  Nursing.  5th  Ed.  41  Ulus.  $1.00 

FULLERTON.  Surgical  Nursing.  3d  Ed.  69  Ulus.  $1.00 

GROFF.  Materia  Medica  for  Nurses.  With  Questions  for  Self- 
Examination.  2d  Edition,  Revised  and  Improved.  Just 
Ready.  $1.25 

HADLEY.  General,  Medical,  and  Surgical  Nursing.  A very 
Complete  Manual,  Including  Sick-room  Cookery.  $1.25 

HUMPHREY.  A Manual  for  Nurses.  Including  General 
Anatomy  and  Physiology,  Management  of  the  Sick-room,  etc. 
24th  Edition.  79  Illustrations.  $1.00 

STARR.  The  Hygiene  of  the  Nursery.  Including  the  General 
Regimen  and  Feeding  of  Infants  and  Children,  and  the  Domes- 
tic Management  of  the  Ordinary  Emergencies  of  Early  Life, 
Massage,  etc.  6th  Edition.  25  Illustrations.  $1.00 

TEMPERATURE  AND  CLINICAL  CHARTS.  See  page  25. 

VOSWINKEL.  Surgical  Nursing.  Second  Edition,  Enlarged. 

112  Illustrations.  $1.00 

WILCOX.  Fever  Nursing.  Preparing . 

OBSTETRICS. 

CAZEAUX  AND  TARNIER.  Midwifery.  With  Appendix  by 
Mund^!.  The  Theory  and  Practice  of  Obstetrics,  including  the 
Diseases  of  Pregnancy  and  Parturition,  Obstetrical  Operations, 
etc.  8th  Edition.  Illustrated  by  colored  and  other  full-page 
Plates,  and  numerous  Wood  Engravings. 

Cloth,  $4.50;  Full  Leather,  $5.50 
EDGAR.  Text-Book  of  Obstetrics.  By  J.  Clifton  Edgar, 
M.D.,  Professor  of  Obstetrics  and  Clinical  Midwifery,  Medical 
Department  of  Cornell  Univereity,  New  York  City,  etc.  1221 
Illustrations.  Jxist  Ready.  Cloth,  $6.00;  Sheep,  $7.00 

FULLERTON.  Obstetric  Nursing.  5th  Ed.  Ulus.  $1.00 

LANDIS,  Compend  of  Obstetrics.  7th  Edition,  Revised  by 
Wm.  H.  Wells,  m.d..  Demonstrator  of  Clinical  Obstetrics, 
Jefferson  Medical  College.  52  Illustrations. 

.80;  Interleaved,  $1.00 
WINCKEL,  Text-Book  of  Obstetrics,  Including  the  Pathology 
and  Therapeutics  of  the  Puerperal  State.  Illustrated.  $5.00 

PATHOLOGY. 

BLACKBURN.  Autopsies.  A Manual  of  Autopsies  Designed 
for  the  Use  of  Hospitals  for  the  Insane  and  other  Public  Insti- 
tutions. Ten  full-page  Plates  and  other  Illustrations.  $1.25 
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COPLIN.  Manual  of  Pathology.  Including  Bacteriology,  Tech- 
nic of  Post-Mortems,  Methods  of  Pathologic  Research,  etc. 
330  Illustrations,  7 Colored  Plates.  3d  Edition.  $3.50 

DA  COSTA.  Clinical  Hematology.  A Practical  Guide  to  the 
Examination  of  the  Blood.  Six  Colored  Plates  and  48  Illus- 
trations. Cloth,  $5.00 ; Sheep,  $6.00 

LAZARUS-BARLOW.  Pathological  Anatomy.  With  7 Colored 
Plates  and  171  other  Illustrations.  $6.50 

MacLEOD.  The  Pathology  of  the  Skin.  Colored  and  other 
Illustrations.  Just  Ready.  $5.00 

MARTIN.  Manual  of  Pathology.  Illustrated.  Nearly  Ready. 

ROBERTS.  Gynecological  Pathology.  Illustrated.  $6.00 

THAYER.  Compend  of  General  Pathology.  Illustrated. 

.80;  Interleaved,  $1.00 

THAYER.  Compend  of  Special  Pathology.  Illustrated. 

.80;  Interleaved,  $1.00 

THAYER.  Manual  of  General  and  Special  Pathology.  Ulus- 

+ ^ pnrl'u  7^ Pfitin 

VIRCHOW.  Post-Mortem  Examinations.  3d  Edition.  .75 

WHITACRE.  Laboratory  Text-Book  of  Pathology.  With  121 
Illustrations.  $1.50 

PHARMACY. 

Special  Catalogue  of  Books  on  Pharmacy  sent  free  upon  application. 

COBLENTZ.  Manual  of  Pharmacy.  A Complete  Text-Book  by 
the  Professor  in  the  New  York  College  of  Pharmacy.  2d  Ed., 
Revised  and  Enlarged.  437  Ulus.  Cloth,  $3.50;  Sheep,  $4.50 

COBLENTZ.  Volumetric  Analysis.  Illustrated.  $1.25 

BEASLEY.  Book  of  3100  Prescriptions.  Collected  from  the 
Practice  of  the  Most  Eminent  Physicians  and  Surgeons — Eng- 
lish, French,  and  American.  A Compendious  History  of  the 
Materia  Medica,  Lists  of  the  Doses  of  all  the  Officinal  and  Es- 
tablished Preparations,  an  Index  of  Diseases  and  their  Reme- 
dies. 7th  Edition.  $2.00 

BEASLEY.  Druggists’  General  Receipt  Book.  Comprising  a 
Copious  Veterinary  Formulary,  Recipes  in  Patent  and  Pro- 
prietary Medicines,  Druggists’  Nostrums,  etc.;  Perfumery  and 
Cosmetics,  Beverages,  Dietetic  Articles  and  Condiments,  Trade 
Chemicals,  Scientific  Processes,  and  many  Useful  Tables. 
10th  Edition.  $2.00 

BEASLEY.  Pharmaceutical  Formulary.  A Synopsis  of  the 
British,  French,  German,  and  United  States  Pharmacopoeias. 
Comprising  Standard  and  Approved  Formulae  for  the  Prepara- 
tions and  Compounds  Employed  in  Medicine.  12th  Ed.  $2.00 

GREENISH.  Microscopical  Examination  of  Foods  and  Drugs. 
Illustrated.  Just  Ready.  $3.50 

ROBINSON.  Latin  Grammar  of  Pharmacy  and  Medicine.  4th 
Edition.  With  elaborate  Vocabularies.  Just  Ready.  $1.50 

SAYRE.  Organic  Materia  Medica  and  Pharmacognosy.  An 
Introduction  to  the  Study  of  the  Vegetable  Kingdom  and  the 
Vegetable  and  Animal  Drugs.  Comprising  the  Botanical  and 
Physical  Characteristics,  Source,  Constituents,  and  Pharma- 
copeial  Preparations,  Insects  Injurious  to  Drugs,  and  Phar- 
macal  Botany.  With  sections  on  Histology  and  Microtech- 
nique, by  W.  C.  Stevens.  374  Illustrations.  Second  Edition. 

Cloth,  $4.50 
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SCOVILLE.  The  Art  of  Compounding.  Second  Edition,  Re- 
vised and  Enlarged.  Cloth,  $2.50 

STEWART.  Compend  of  Pharmacy.  Based  upon  “Reming- 
ton’s Text-Book  of  Pharmacy.”  5th  Edition,  Revised  in 
Accordance  with  the  U.  S.  Pharmacopoeia,  1890.  Complete 
Tables  of  Metric  and  English  Weights  and  Measures. 

.80;  Interleaved,  $1.00 

TAVERA.  Medicinal  Plants  of  the  Philippines.  $2.00 

UNITED  STATES  PHARMACOPCEIA.  7th  Decennial  Revision. 
Cloth,  $2.50  (postpaid,  $2.77) ; Sheep,  $3.00  (postpaid,  $3.27) ; 
Interleaved,  $4.00  (postpaid,  $4.50) ; Printed  on  one  side  of 
page  only,  unbound,  $3.50  (postpaid,  $3.90). 

Select  Tables  from  the  U.  S.  P.  Being  Nine  of  the  Most  Impor- 
tant and  Useful  Tables,  Printed  on  Separate  Sheets.  .25 

POTTER.  Handbook  of  Materia  Medica,  Pharmacy,  and  Thera- 
peutics. 600  Prescriptions.  9th  Edition. 

Cloth,  $5.00;  Sheep,  $6.00 

PHYSIOLOGY. 

BIRCH.  Practical  Physiology.  An  Elementary  Class  Book. 
62  Illustrations.  $1.75 

BRUBAKER.  Text-Book  of  Physiology.  Ulus.  Nearly  Ready. 

BRUBAKER.  Compend  of  Physiology.  11th  Edition,  Revised 
and  Enlarged.  Illustrated.  .80;  Interleaved,  $1.00 

JONES.  Outlines  of  Physiology.  96  Illustrations.  $1.50 

KIRKES.  Handbook  of  Physiology.  17th  Authorized  Edition. 
Revised,  Rearranged,  and  Enlarged.  By  Prof.  W.  D.  Halli- 
burton, of  Kings  College,  London.  681  Illustrations,  some  of 
which  are  in  colors.  Cloth,  $3.00 ; Leather,  $3.75 

LANDOIS.  A Text-Book  of  Human  Physiology.  Including 
Histolo^  and  Microscopical  Anatomy,  with  Special  Reference 
to  the  Requirements  of  Practical  Medicine.  5th  American, 
translated  and  edited  from  the  last  German  Edition  by  A.  P. 
Brubaker,  M.D.,  and  A.  A.  Eshner,  M.D.  In  Press. 

STARLING.  Elements  of  Human  Physiology.  100  Ulus.  $1.00 

STIRLING.  Outlines  of  Practical  Physiology.  Including  Chem- 
ical and  Experimental  Physiology,  with  Special  Reference  to 
Practical  Medicine.  3d  Edition.  289  Illustrations.  $2.00 

TYSON.  Cell  Doctrine.  Its  History  and  Present  State.  $1.50 

PRACTICE. 

BEALE.  On  Slight  Ailments  : their  Nature  and  Treatment.  2d 
Edition,  Enlarged  and  Illustrated.  $1.25 

COHEN.  Physiologic  Therapeutics.  The  Treatment  of  Disease 
by  Methods  other  than  Drug-giving.  See  page  17. 

FAGGE.  Practice  of  Medicine.  4th  Edition,  by  P.  H.  Pyk- 
Smith,  M.D.  2 volumes.  Vol.  I,  $6.00;  Vol.  II,  $6.00 

FOWLER.  Dictionary  of  Practical  Medicine.  By  various 
writers.  An  Encyclopsedia  of  Medicine. 

Cloth,  $3.00;  Half  Morocco,  $4.00 
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GOULD  AND  PYLE.  Cyclopedia  of  Practical  Medicine  and 
Surgery.  A Concise  Reference  Handbook,  with  particular 
Reference  to  Diagnosis  and  Treatment.  Edited  by  Drs. 
Gould  and  Pyle,  Assisted  by  72  Special  Contributors.  Illus- 
trated, one  volume.  Large  Square  Octavo,  Uniform  with 
"Gould’s  Illustrated  Dictionary.” 

Sheep  or  Half  Mor.,  $10.00;  with  Thumb  Index,  $11.00 

Half  Russia,  Thumb  Index,  $12.00 
>9^^  Complete  descriptive  circular  free  upon  application. 

GOULD  AND  PYLE’S  Pocket  Cyclopedia  of  Medicine  and  Sur- 
gery. Based  upon  the  above  and  Uniform  with  "Gould’s 
Pocket  Dictionary.”  Full  Limp  Leather,  Gilt  Edges,  Round 
Comers,  $1.00;  with  Thumb  Index,  $1.25. 

HUGHES.  Compend  of  the  Practice  of  Medicine.  6th  Edition, 
Revised  and  Enlarged. 

Part  I,  Continued,  Eruptive,  and  Periodical  Fevers,  Disease 
of  the  Stomach,  Intestines,  Peritoneum,  Biliary  Passages, 
Liver,  Kidneys,  etc.,  and  General  Diseases,  etc. 

Part  II.  Diseases  of  the  Respiratory  System,  Circulatory 
System,  and  Nervous  System;  Diseases  of  the  Blood,  etc. 

Price  of  each  part,  .80;  Interleaved,  $1.00 
Physician’s  Edition.  In  one  volume,  including  the  above  two 
parts,  a Section  on  Skin  Diseases,  and  an  Index.  6th  Re- 
vised Edition.  625  pp.  Full  Morocco,  Gilt  Edge,  $2.25 

TAYLOR.  Practice  of  Medicine.  6th  Edition.  $4.00 

TYSON.  The  Practice  of  Medicine.  By.  James  Tyson,  m.d. 
Professor  of  Medicine  in  the  University  of  Pennsylvania. 
Complete  Systematic  Text-book,  with  Special  Reference  to 
Diagnosis  and  Treatment,  3d  Edition,  Enlarged  and  Revised. 
Colored  Plates  and  124  other  Illustrations. 

Cloth,  $5.50;  Leather,  $6.50 

STOMACH.  INTESTINES. 

FENWICK.  Cancer  of  the  Stomach.  Just  Ready.  $3.00 

HEMMETER.  Diseases  of  the  Stomach.  Their  Special  Pathol- 
ogy, Diagnosis,  and  Treatment.  With  Sections  on  Anatomy, 
Analysis  of  Stomach  Contents,  Dietetics,  Surgery  of  the  Stom- 
ach, etc.  3d  Edition,  Revised.  With  15  Plates  and  41  other 
Illustrations,  a number  of  which  are  in  colors. 

Cloth,  $6.00;  Sheep,  $7.00 

HEMMETER.  Diseases  of  the  Intestines.  Their  Special  Path- 
ology, Diagnosis,  and  Treatment.  With  Sections  on  Anatomy 
and  Physiology,  Microscopic  and  Chemic  Examination  of  In- 
testinal Contents,  Secretions,  Feces  and  Urine,  Intestinal 
Bacteria  and  Parasites,  Surgery  of  the  Intestines,  Dietetics, 
Diseases  of  the  Rectum,  etc.  With  Full-page  Colored  Plates 
and  many  other  Original  Illustrations.  2 volumes.  Octavo. 

Price  of  each  volume.  Cloth,  $5.00 ; Sheep,  $6.00 

SKIN. 

BULKLEY.  The  Skin  in  Health  and  Disease.  Illustrated.  .40 

CROCKER.  Diseases  of  the  Skin.  Their  Description,  Pathol- 
ogy, Diagnosis,  and  Treatment,  with  Special  Reference  to  the 
Skin  Eruptions  of  Children.  3d  Edition,  Thoroughly  Revised. 
With  New  Ulus.  Just  Ready.  Cloth,  $5.00;  Sheep,  $6.00 

MacLEOD.  The  Pathology  of  the  Skin.  Colored  and  other 
Illustrations.  Just  Ready.  $5.00 
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SCHAMBERG.  Diseases  of  the  Skin.  3d  Edition,  Revised  and 
Enlarged.  106  Illustrations.  Being  No.  16  ? Quiz-Compend? 
Series.  Just  Ready.  Cloth,  .80;  Interleaved,  $1.00 

VAN  HARLINGEN.  On  Skin  Diseases.  A Practical  Manual 
of  Dia^osis  and  Treatment,  with  Special  Reference  to  Differ- 
ential Diagnosis.  3d  Edition,  Revised  and  Enlarged.  With 
Formulae  and  60  Illustrations,  some  of  which  are  printed  in 
colors.  $2.75 


SURGERY  AND  SURGICAL  DISEASES 
(see  also  Urinary  Organs). 

BERRY.  Diseases  of  the  Thyroid  Gland.  Illustrated.  $4.00 

BUTLIN.  Operative  Surgery  of  Malignant  Disease.  2d  Edi- 
tion. Illustrated.  Octavo.  $4.50 

CASPER  AND  RICHTER.  Functional  Kidney  Diagnosis.  $1.50 

DAVIS.  Bandaging.  Its  Principles  and  Practice.  163  Original 
Illustrations.  $1.50 

DEAVER.  Surgical  Anatomy.  A Treatise  on  Human  Anatomy 
in  its  Application  to  Medicine  and  Surgery.  With  about  500 
very  handsome  full-page  Illustrations  Engraved  from  Original 
Drawings  made  by  special  Artists  from  Dissections  prepared 
for  the  purpose.  Three  volumes.  Royal  Square  Octavo. 
By  Subscription  only.  Now  Ready. 

Half  Morocco  or  Sheep,  $24.00 ; Half  Russia,  $27.00 

DEAVER.  Appendicitis : its  Symptoms,  Diagnosis,  Pathology, 
Treatment,  and  Complications.  Elaborately  Illustrated  with 

Colored  Plates  and  other  Ulus.  3d  Edition.  Preparing. 

DOUGLAS.  Surgical  Diseases  of  the  Abdomen.  Illustrated 
by  20  Full-page  Plates.  Just  Ready. 

Cloth,  $7.00;  Sheep,  $8.00 

DULLES.  What  to  do  First  in  Accidents  and  Poisoning.  5th 
Edition.  New  Illustrations.  $1.00 

FULLERTON.  Surgical  Nursing.  3d  Ed.  69  Ulus.  $1.00 

HAMILTON.  Lectures  on  Tumors.  3d  Edition.  $1.25 

HEATH.  Minor  Surgery  and  Bandaging.  12th  Edition,  Re- 
vised and  Enlarged.  195  Ulus.,  Formulae,  Diet  List,  etc.  $1.50 

HEATH.  Clinical  Lectures  on  Surgical  Subjects.  Second  Series. 

$2.00 

HORWITZ.  Compend  of  Surgery  and  Bandaging.  Including 
Minor  Surgery,  Amputations,  Fractures,  Dislocations,  Surgical 
Diseases,  etc.,  with  Differential  Diagnosis  and  Treatment.  5th 
Edition,  very  much  Enlarged  and  Rearranged.  167  Ulus.,  98 
Formulae.  Cloth,  .80;  Interleaved,  $1.00 

JACOBSON.  Operations  of  Surgery.  4th  Ed.,  Enlarged.  550 
Ulus.  Two  volumes.  Cloth,  $10.00;  Leather,  $12.00 

KEAY.  Medical  Treatment  of  Gall-Stones.  $1.25 

KEHR.  Gall-stone  Disease.  Translated  by  William  Wotkyns 
Seymour,  m.d.  $2.50 

MAKINS.  Surgical  Experiences  in  South  Africa.  1899-1900. 
Illustrated.  $4.00 

MAYLARD.  Surgery  of  the  Alimentary  Canal.  97  Illustrations. 
2d  Edition,  Revised.  $3.00 
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MOULLIN.  Text-Book  of  Surgery.  With  Special  Reference  to 
Treatment.  3d  American  Edition.  Revised  and  edited  by 
John  B.  Hamilton,  m.d.,  ll.d.,  Professor  of  the  Principles  of 
Surgery  and  Clinical  Surgery,  Rush  Medical  College,  Chicago. 
623  Illustrations,  many  of  which  are  printed  in  colors. 

Cloth,  $6.00;  Leather,  $7.00 

SMITH.  Abdominal  Surgery.  Being  a Systematic  Description 
of  all  the  Principal  Operations.  224  Illustrations.  6th  Edi- 
tion. 2 volumes.  Cloth,  $10.00 

VOSWINKEL.  Surgical  Nursing.  Second  Edition,  Revised  and 
Enlarged.  Ill  Illustrations.  $1.00 

WALSHAM.  Manual  of  Practical  Surgery.  7th  Ed.,  Revised 
and  Enlarged.  483  Engravings.  950  pages.  $3.50 


TEMPERATURE  CHARTS,  ETC. 

GRIFFITH.  Graphic  Clinical  Chart  for  Recording  Tempera- 
ture, Respiration,  Pulse,  Day  of  Disease,  Date,  Age,  Sex,  Occu- 
pation, Name,  etc.  Printed  in  three  colors.  Sample  copies 
free.  Put  up  in  loose  packages  of  fifty,  50  cts.  Price  to 
Hospitals,  500  copies,  $4.00;  1000  copies,  $7.50. 

KEEN’S  Clinical  Charts.  Seven  Outline  Drawings  of  the  Body, 
on  which  may  be  marked  the  Course  of  Disease,  Fractures, 
Operations,  etc.  Each  Drawing  may  be  had  separately, 
twenty-five  to  pad,  25  cents. 


THROAT  AND  NOSE  (see  also  Ear). 

COHEN.  The  Throat  and  Voice.  Illustrated.  .40 

HALL.  Diseases  of  the  Nose  and  Throat.  2d  Edition,  Enlarged. 
Two  Colored  Plates  and  80  Illustrations.  $2.75 

HOLLOPETER.  Hay  Fever.  Its  Successful  Treatment.  $1.00 

KNIGHT.  Diseases  of  the  Throat.  A Manual  for  Students. 
Illustrated.  Nearly  Ready. 

KYLE  (J.  J.).  Diseases  of  the  Ear,  Nose,  and  Throat.  A Com- 
pend  for  Students.  Illustrated.  .80;  Interleaved,  $1.00 
McBride.  Diseases  of  the  Throat,  Nose,  and  Ear.  With  Col- 
ored Illustrations  from  Original  Drawings.  3d  Ed.  $7.00 

POTTER.  Speech  and  its  Defects.  Considered  Physiologically, 
Pathologically,  and  Remedially.  $1.00 


URINE  AND  URINARY  ORGANS. 

ACTON.  The  Functions  and  Disorders  of  the  Reproductive 
Organs  in  Childhood,  Youth,  Adult  Age,  and  Advanced  Life, 
Considered  in  their  Physiological,  Social,  and  Moral  Relations. 
8th  Edition.  $1.75 

CASPER  AND  RICHTER.  Functional  Kidney  Diagnosis.  $1.50 

HOLLAND.  The  Urine,  the  Gastric  Contents,  the  Common 
Poisons,  and  the  Milk.  Memoranda,  Chemical  and  Micro- 
scopical, for  Laboratory  Use.  Illustrated  and  Interleaved. 
6th  Edition.  $1.00 

KLEEN.  Diabetes  and  Glycosuria.  $2.50 
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MEMMINGER.  Diagnosis  by  the  Urine.  2d  Edition.  24  Illus- 
trations. $1.00 

MORRIS.  Renal  Surgery,  with  Special  Reference  to  Stone  in  the 
Kidney  and  Ureter  and  to  the  Surgical  Treatment  of  Calculous 
Anuria.  Illustrated.  $2.00 

MOULLIN.  Enlargement  of  the  Prostate.  Its  Treatment  and 
Radical  Cure.  2d  Edition.  Illustrated.  $1.75 

MOULLIN.  Inflammation  of  the  Bladder  and  Urinary  Fever. 
Octavo.  $1.50 

SCOTT.  The  Urine.  Its  Clinical  and  Microscopical  Examina- 
tion. 41  Lithographic  Plates  and  other  Illustrations.  Quarto. 

Cloth,  $5.00 

TYSON.  Guide  to  Examination  of  the  Urine.  For  the  Use  of 
Physicians  and  Students.  With  Colored  Plate  and  Numerous 
Illustrations  engraved  on  wood.  10th  Edition,  Revised,  En- 
larged, and  partly  Rewritten.  With  New  Illustrations.  Just 
Ready.  $1.50 

VAN  NUYS.  Chemical  Analysis  of  Urine.  39  Ulus.  $1.00 


VENEREAL  DISEASES. 

GOWERS.  Syphilis  and  the  Nervous  System.  $1.00 

STURGIS  AND  CABOT.  Student’s  Manual  of  Venereal  Diseases. 
7th  Revised  and  Enlarged  Edition.  12mo.  $1.25 

VETERINARY. 

BALLOU.  Equine  Anatomy  and  Physiology.  29  Graphic 
Illustrations.  .80;  Interleaved,  $1.00 


JACOBSON.  The  Operations  of  Surgery.  By 

W.  H.  A.  Jacobson,  f.r.c.s.,  Surgeon  to 
Guy’s  Hospital ; Consulting  Surgeon  Royal 
Hospital  for  Children  and  Women;  and  F. 
J.  Steward,  f.r.c.s..  Assistant  Surgeon 
Guy’s  Hospital.  Fourth  Edition — Revised, 
Enlarged,  and  Improved.  550  Illustrations. 
Two  Volumes,  Octavo,  1524  pages. 

Cloth,  $10.00;  Sheep,  $12.00 

“ The  important  anatomical  points  are  clearly  set  forth,  the 
conditions  indicating  or  contraindicating  operative  interference 
are  given,  the  details  of  the  operations  themselves  are  brought 
forward  prominently,  and  frequently  the  after-treatment  is 
considered.  Herein  is  one  of  the  strong  points  of  the  book.” — 
New  York  Medical  Journal. 


“We  know  of  no  series  of  books  issued  by  any  house  that  so 
fully  meets  our  approval  as  these  ? Quiz-Corn  pends?.  They  are 
well  arranged,  full  and  concise,  and  are  really  the  best  line  of 
text-books  that  could  be  found  for  either  student  or  practitioner." 
— Southern  Clinic. 

BLAKISTON’S  ?0mZ-COMPENDS? 

The  Best  Series  of  Manuals  for  the  Use  of  Students. 
Price  of  each.  Cloth,  .80.  Interleaved,  for  taking  Notes,  $1.00 

These  Compends  are  based  on  the  most  popular  text-books 
and  the  lectures  of  prominent  professors,  and  are  kept  constantly 
revised,  so  that  they  may  thoroughly  represent  the  present  state 
of  the  subjects  upon  which  they  treat.  The  authors  have  had 
large  experience  as  Quiz-Masters  and  attaches  of  colleges,  and  are 
well  acquainted  with  the  wants  of  students.  They  are  arranged 
in  the  most  approved  form,  thorough  and  concise,  containing 
nearly  looo  illustrations  and  lithograph  plates,  inserted  wherever 
they  could  be  used  to  advantage.  Can  be  used  by  students  of 
any  college.  They  contain  information  nowhere  else  collected  in 
such  a condensed,  practical  shape. 

No.  I.  POTTER.  HUMAN  ANATOMY.  Seventh  Edition.  138 
Illustrations  and  16  Plates  of  Nerves  and  Arteries. 

No.  2.  HUGHES.  PRACTICE  OF  MEDICINE.  Part  I.  Sixth 
Edition,  Enlarged  and  Improved. 

No.  3.  HUGHES.  PRACTICE  OF  MEDICINE.  Part  II.  Sixth 
Edition,  Revised  and  Improved. 

No.  4.  BRUBAKER.  PHYSIOLOGY.  Eleventh  Edition.  Ulus. 
No.  5.  LANDIS.  OBSTETRICS.  Seventh  Edition.  52  Ulus. 

No.  6.  POTTER.  MATERIA  MEDICA,  THERAPEUTICS,  AND 
PRESCRIPTION  WRITING.  Sixth  Revised  Edition. 

No.  7.  WELLS.  GYNECOLOGY.  Third  Edition.  140  Ulus. 

No.  8.  GOULD  AND  PYLE.  DISEASES  OF  THE  EYE.  Second 
Edition.  Refraction,  Treatment,  Surgery,  etc.  109  Ulus. 

No.  9.  HORWITZ.  SURGERY.  Including  Minor  Surgery, 
Bandaging,  Surgical  Diseases,  Differential  Diagnosis  and 
Treatment.  Fifth  Edition.  With  98  Formulae  and  71  Illus- 
trations. 

No.  10.  LEFFMANN.  MEDICAL  CHEMISTRY.  Fourth  Edi- 
tion. Including  Urinalysis,  Animal  Chemistry,  Chemistry 
of  Milk,  Blood,  Tissues,  the  Secretions,  etc. 

No.  II.  STEWART.  PHARMACY.  Fifth  Edition.  Based  upon 
Prof.  Remington’s  Text-Book  of  Pharmacy. 

No.  12.  BALLOU.  EQUINE  ANATOMY  AND  PHYSIOLOGY. 
29  graphic  Illustrations. 

No.  13.  WARREN.  DENTAL  PATHOLOGY  AND  DENTAL 
MEDICINE.  Third  Edition,  Illustrated. 

No.  14.  HATFIELD.  DISEASES  OF  CHILDREN.  3d  Edition. 
No.  15.  THAYER.  GENERAL  PATHOLOGY.  78  Ulus. 

No.  16.  SCHAMBERG.  DISEASES  OF  THE  SKIN.  Third 
Edition,  Revised  and  Enlarged.  106  Illustrations. 

No.  17.  CUSHING.  HISTOLOGY.  Illustrated.  In  Press. 

No.  18.  THAYER.  SPECIAL  PATHOLOGY.  34  Illustrations. 

No.  19.  KYLE.  DISEASES  OF  THE  EAR,  NOSE,  AND 
THROAT.  Illustrated. 
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DA  COSTA 


Clinical  Hematology 


A Practical  Guide  to  the  Examination  of  the  Blood  by 
Clinical  Methods.  With  Reference  to  the  Diagnosis  of 
Disease.  With  Colored  Illustrations.  Cloth,  ^5.00 

A new,  thorough,  systematic,  and  comprehensive 
work,  its  purpose  being,  first,  to  show  how  to  examine  the 
blood,  and  second,  how  to  diagnose  from  such  examination 
diseases  of  the  blood  itself  and  general  diseases.  The 
author’s  aim  has  been  to  cover  not  alone  the  field  of  original 
research,  but  to  supply  a book  for  the  student,  the  hospital 
physician  and  the  general  practitioner.  It  will  be  found 
wanting  in  none  of  these  respects. 


OERTEL 


Medical  Microscopy 

JUST  READY 

A GUIDE  TO  DIAGNOSIS,  ELEMEN- 
TARY LABORATORY  METHODS, 
AND  MICROSCOPIC  TECHNIC 


By  T.  E.  Oertel,  M.D., 

Professor  of  Pathology  and  Clinical  Microscopy,  Medical  Depart- 
ment, University  of  Georgia. 

WITH  131  ILLUSTRATIONS.  i2mo.  Cloth,  $2.00 
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The  Pocket  CyclopediaL  of 
Medicine  and  ^urgery 

Full  Limp  Leather,  Round  Corners,  Gill  Ed^es,  $1.00 
With  Thumb  Index,  $1.25 

Uniform  loith  **  Gould's  Pocket  Dictionary" 


A concise  practical  volume  of  nearly  600 
pages,  containing  a vast  amount  of  infor- 
mation on  all  medical  subjects,  including 
Diagnosis  and  Treatment  of  Disease, 
with  Formulas  and  Prescriptions,  Emer- 
gencies, Poisons,  Drugs  and  Their  Uses, 
Nursing,  Surgical  Procedures,  Dose  List 
in  both  English  and  Metric  Systems,  etc. 

By  Drs.  Gould  and  Pyle 

Based  upon  their  large  **  Cyclopedia  of 
Medicine  and  Surgery.^^  ^ ^ ^ 


This  is  a new  book  which  will  prove  of  the  greatest 
value  to  students.  It  is  to  the  broad  field  of  general  medi- 
cal information  what  “Gould’s  Pocket  Dictionary”  is  to 
the  more  special  one  of  definition  and  pronunciation  of 
words.  The  articles  are  concise  but  thorough,  and  arranged 
in  shape  for  quick  reference.  In  no  other  book  can  be 
found  so  much  exact  detailed  knowledge  so  conveniently 
classified,  so  evenly  distributed,  so  methodically  grouped. 
It  is  Multum  in  Parvo.  Sample  Pages  Free. 
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A NEW  EDITION 


Crocker  on  the  Skin 


The  Diseases  of  the  Skin.  Their  Description,  Pathology, 
Diagnosis,  and  Treatment,  with  Special  Reference  to  the 
Skin  Eruptions  of  Children.  By  H.  Radcliffe  Crocker, 
M.D. , Physician  to  the  Department  of  Skin  Diseases,  Uni- 
versity College  Hospital,  London.  With  new  Illustrations. 

Third  Edition,  Rewritten  and  Enlarged 

OCTAVO.  JUST  READY;  CLOTH,  $5.00 

This  new  edition  will  easily  hold  the  high  position 
given  the  previous  printings.  The  author  is  a member  of 
American,  English,  Erench,  German,  and  Italian  Dermato- 
logical Societies,  and  a recognized  authority  the  world  over. 


STURGIS— MANUAL  OF 


VENEREAL  DISEASES 


By  E.  R.  Sturgis,  m.d..  Sometime  Clinical  Professor  of 
Venereal  Diseases  in  the  Medical  Department  of  the  Uni- 
versity of  the  City  of  New  York.  Seventh  Edition,  Revised 
and  in  Part  Rewritten  by  the  Author  and  Eollen  Cabot, 
M.D.,  Instructor  in  Genito-Urinary  and  Venereal  Diseases 
in  the  Cornell  University  Medical  College.  i2mo.  216 
pages.  Cloth,  j^l.25 

This  manual  was  originally  written  for  students’ 
use,  and  is  as  concise  and  as  practical  as  possible.  It  pre- 
sents a careful,  condensed  description  of  the  commoner 
forms  of  venereal  diseases  which  occur  in  the  practice  of 
the  general  physician,  together  with  the  most  approved 
remedies. 
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FOR  THE  DISSECTING  ROOM 


Holden’s  Anatomy — Seventh  Eklition 
320  Illustrations 

A Manual  of  the  Dissections  of  the  Human  Body.  By  John 
Langton,  F.R.c.s.  Carefully  Revised  by  A.  Hewson,  M.D., 
Demonstrator  of  Anatomy,  Jefferson  Medical  College,  Phila- 
delphia, etc.  320  Illustrations.  Two  small  compact  vol- 
umes. i2mo. 

Vol.  I.  Scalp,  Face,  Orbit,  Neck,  Throat,  Thorax,  Upper 
Extremity.  435  pages.  153  Illustrations. 

Oil  Cloth,  ^1.50 

Vol.  II.  Abdomen,  Perineum,  Lower  Extremity,  Brain, 
Eye,  Ear,  Mammary  Gland,  Scrotum,  Testes. 
445  pages.  167  Illustrations. 

Oil  Cloth,  ^1.50 

Each  vohwie  sold  separately. 


Hughes  aLnd  Keith  — Dissections 
Illustrdcted 

A Manual  of  Dissections  by  Alfred  W.  Hughes,  m.b., 
M.R.C.S.  (Edin. ),  late  Professor  of  Anatomy  and  Dean  of 
Medical  Faculty,  King’s  College,  London,  etc.,  and  Arthur 
Keith,  M.D.,  Joint  Lecturer  on  Anatomy,  London  Hospital 
Medical  College,  etc.  In  three  parts.  With  527  Colored 
and  other  Illustrations. 

I.  Upper  and  Lower  Extremity.  38  Plates,  1 16  other 

Illustrations.  Cloth,  $3.00 

II.  Abdomen.  Thorax.  4 Plates,  149  other  Illus- 
trations. Cloth,  I3.00 

HI.  Head,  Neck,  and  Central  Nervous  System.  16 
Plates,  204  other  Illustrations.  Cloth,  ^3.00 

Each  volume  sold  separately. 

The  student  will  find  it  of  great  advantage  to  have 
a “Dissector”  to  supplement  his  regular  text-book  on 
anatomy.  These  books  meet  all  requirements,  and  as  they 
can  be  purchased  in  parts  as  wanted,  the  outlay  is  small. 
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EDGAR’S 

OBSTETRICS 

« 

A NEW  TEXT -BOOK 
122  1 Illustrations 


Edgar’s  Obstetrics  excels  all 
o th  er  works  on  this  subject 
in  completeness,  in  uni- 
formity and  consistency  in 
arrangement,  thoroughness 
and  clearness  in  handling 
details,  and  in  the  number 
and  usefulness  of  its  illus- 
trations. 


OCTAVO.  CLOTH,  g6.oo;  SHEEP,  $7.00 


<A  Companion  Volume  to  Gould's  Socket  T)idionaty 


A POCKET  CYCLOPEDIA 

OF 

MEDICINE  SVRGERY 

EDITED  BY 

GEORGE  M.  GOVLD,  A.M.,  M.D. 

Author  of  **  Gould's  Medical  Dictionairies  j " Editor  of  **  American  Medicine  " 

AND 

WALTER  L.  PYLE,  A.M.,  M.D. 

Assistant  Surgeon  Wills  Eye  Hospital^  Philadelphia?  formerly  Editor 
“ International  Medical  Magazine,"  etc. 


BEING  BASED  UPON  GOULD  AND  PYLE'S  LARGE  “ CYCLOPEDIA  OF 
PRACTICAL  MEDICINE  AND  SURGERY" 


Vniform  with  Gould’s  Pocket  Dictionary.  64mo.  Flexible  Leather, 
Gilt  Edges,  R.oui\d  Comers,  net  $1.00 ; with  Thumb  Index,  $1.25 


HIS  book  bears  to  Gould  and  Pyle’s  large  “ Cyclopedia  of  Medicine 
and  Surgery’’  a relation  similar  to  that  which  the  Pocket  Dic- 
tionary bears  to  Gould’s  complete  “Illustrated  Dictionary."  As 
the  Dictionary  gives  the  derivation,  pronunciation,  and  definition 
of  medical  words,  the  Cyclopedia  is  designed  to  furnish  general 
information  concerning  medical  subjects.  Every  subject,  concerning  which 
the  student  may  desire  a brief  and  thorough  description,  supplementing  the 
mention  which  may  be  given  in  lectures  or  a general  text-book,  is  taken  up 
and  treated  thoroughly  and  concisely.  To  those  desiring  concise  authoritative 
information  on  medical  or  surgical  themes  or  who  wish  to  look  up  any  new 
term  or  matter  of  recent  discovery  and  use,  the  book  will  prove  invaluable. 
It  includes  articles  on  Emergencies,  Hygiene,  Poisons,  Nursing,  etc.;  describes 
Drugs  and  their  Uses  ; gives  Treatment  of  Diseases  ; explains  Surgical  Oper- 
ations ; contains  many  Prescriptions  and  Formulae,  Tables  of  Differential 
Diagnosis,  Dose  Table  in  both  English  and  Metric  Systems,  etc. 


P.  BLAKISTON’S  SON  <a  CO.,  Publishers  and  Booksellers 
1012  WALNUT  STR.EET,  PHILADELPHIA 


FOR  MEDICAL  STUDENTS. 


OERTEL.'  MEDICAL  MICROSCOPY.  A Guide  to  Diagnosis, 
Elementary  Laboratory  Methods,  and  Microscopic  Technic.  By  T.  E. 
Oertel,  M.D.,  Professor  of  Histology,  Pathology,  Bacteriology,  and 
Clinical  Microscopy,  Medical  Department,  University  of  Georgia.  i2mo. 
131  Illustrations.  , Cloth,  ;^2.oo  ' 

TAYLOR  AND  WELLS.  DISEASES  OF  CHILDREN.  Illus- 
trated. By  John  Madison  Taylor,  a.b.,  m.d..  Professor  of  Diseases 
of  Children,  Philadelphia  Polyclinic ; Pediatrist  to  the  Philadelphia 
Hospital;  and  William  H.  Wells,  m.d..  Adjunct  Professor  of  Obstet- 
rics and  Diseases  of  Infancy  in  the  Philadelphia  Polyclinic  ; Demonstrator 
of  Clinical  Obstetrics,  Jefferson  Medical  College.  With  Numerous  Illus- 
trations. Second  Edition,  Revised  and  Enlarged.  Cloth,  net^  ^4  50 

STURGIS.  MANUAL  OF  VENEREAL  DISEASES.  Seventh 
Edition.  By  F.  R.  Sturgis,  m.d..  Sometime  Clinical  Professor  of 
Venereal  Diseases  in  the  Medical  Department  of  the  University  of  the 
City  of  New  York,  etc.  Revised  and  in  part  Rewritten  by  Follen 
Cabot,  m.d..  Instructor  in  Genito-Urinary  and  Venereal  Diseases  in  the 
Cornell  University  Medical  College,  etc.  Cloth,  net^  ^1.25 

COPLIN.  MANUAL  OF  PATHOLOGY.  Third  Edition.  330 
Illustrations.  Including  Bacteriology,  the  Technic  of ' Post-mortems, 
and  Methods  of  Pathologic  Research.  By  W.  M.  Late  Coplin,  m.d.. 
Professor  of  Pathology  and  Bacteriology,  Jefferson  Medical  College,  etc. 
Third  Edition,  Rewritten  and  Enlarged.  330  Illustrations,  many  of 
which  are  original,  and  7 Colored  Plates.  Cloth,  net^  $3-$^ 

MONTGOMERY.  TEXT-BOOK  OF  PRACTICAL  GYNECOL- 
OGY. By  Edward  E.  Montgomery,  m.d..  Professor  of  Gynecology 
in  Jefferson  Medical  College,  Philadelphia ; Gynecologist  to  the  Jefferson 
and  St.  Joseph’s  Hospitals,  etc.  527  Illustrations,  many  of  which  are 
from  original  sources.  800  pages.  8vo.  Cloth,  ne/,  ^5*^ 

WALSHAM.  SURGERY.  Seventh  Edition.  Surgery:  Its  Theory 
and  Practice.  By  Wm.  J.  Walsham,  m.d..  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  St.  Bartholomew’s  Hospital,  London,  etc.  483 
Illustrations  and  28  Skiagrams.  953  pages.  Cloth,  $3.30 

HOLDEN’S  MANUAL  OF  DISSECTIONS.  Seventh  Edition. 
31 1 Illustrations.  Revised  by  A.  Hewson,  m.d..  Demonstrator  of 
Anatomy,  Jefferson  Medical  College,  etc.  i2mo. 

VoL.  I.  Scalp,  Face,  Orbit,  Neck,  Thorax,  Upper  Extremity.  153 
Illustrations.  435  pages.  Oil  Cloth,  ^1.50 

VoL.  II.  Abdomen,  Perineum,  Lower  Extremity,  Brain,  Eye,  Ear, 
Mammary  Gland,  Scrotum,  Testes.  160  Illustrations. 
400  pages.  Oil  Cloth,  ^1.50 

WHITE  AND  WILCOX.  MATERIA  MEDICA,  PHARMACY, 
PHARMACOLOGY,  AND  THERAPEUTICS.  Fifth  Edition. 
By  William  Hale  White,  m.d.,  f.r.c.p.,  etc..  Physician  to,  and 
Lecturer  on  Materia  Medica,  Guy’s  Hospital,  London,  etc.  Fifth 
American  Edition.  Revised  in  accordance  with  the  U.  S.  P.  by 
Reynold  W.  Wilcox,  m.a.,  m.d..  Professor  of  Clinical  Medicine  at  the 
New  York  Post-Graduate  Medical  School  and  Hospital.  Cloth,  nety  $3-00 


P.  BLAKISTON’S  SON  & CO.,  Publishers  and  Booksellers, 

1012  WALNUT  Street,  Philadelphia. 


FOR  MEDICAL  STUDENTS. 


BUNGE.  PHYSIOLOGIC  AND  PATHOLOGIC  CHEMISTRY. 

By  Dr.  C.  Bunge,  Professor  at  Basel.  Authorized  Translation  from  the 
Fourth  German  Edition.  Edited  by  E.  A.  Starling,  m.d.  , f.r.s,. 
Professor  of  Physiology  in  University  College,  London.  Octavo. 

Cloth,  $3.00 

KIRKES’  PHYSIOLOGY.  Seventeenth  Edition.  {The  Authorized 
Edition.  i2mo.  Dark  Red  C/oth.)  Revised  and  Enlarged.  By  W. 
D.  Halliburton,  m.d.,  f.r.s.,  Professor  of  Physiology,  King’s  College, 
London.  681  Illustrations,  a number  of  which  are  printed  in  Colors. 

Cloth,  nety  ^3.00 

STOHR.  TEXT-BOOK  OF  HISTOLOGY,  INCLUDING  THE 
MICROSCOPICAL  TECHNIC.  By  Dr.  Philip  St5hr,  Professor 
of  Anatomy  at  University  of  Wurzburg.  Authorized  Translation.  Edited, 
with  Additions,  by  Dr.  Alfred  Schaper,  Professor  of  Anatomy,  Uni- 
versity of  Breslau ; formerly  Demonstrator  of  Histology,  Harvard  Medical 
School,  Boston.  Fourth  American  from  the  Ninth  German  Edition,  En- 
larged and  Revised.  374  illustrations.  Cloth,  net,  ^3.00 

WILLIAMS.  MANUAL  OF  BACTERIOLOGY.  By  Herbert  U. 
Williams,  m.d..  Professor  of  Pathology  and  Bacteriology,  Medical  De- 
partment; University  of  Buffalo.  Second  Edition,  Revised  and  Enlarged. 
With  90  Illustrations.  i2mo.  Cloth,  net,  ^1.50 

TYSON.  GUIDE  TO  THE  EXAMINATION  OF  URINE.  Tenth 
Edition.  For  the  Use  of  Physicians  and  Students.  With  Colored  Plate 
and  Numerous  Illustrations  Engraved  on  Wood.  Tenth  Edition.  Re- 
vised. I2mo.  Cloth,  «<?/,  ^1.50 

TYSON.  HANDBOOK  OF  PHYSICAL  DIAGNOSIS.  Fourth 
Edition,  Revised  and  Enlarged.  With  Colored  and  other  Illustra- 
tions. i2mo.  298  pages.  Cloth,  net,  j^i.50 

REESE.  MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY. 
Sixth  Edition.  By  John  J.  Reese,  m.d..  Professor  of  Medical  Juris- 
prudence and  Toxicology,  University  of  Penn’ a,  etc.  Cloth,  net,  $3.00 

SWANZY.  DISEASES  OF  THE  EYE.  Seventh  Edition,  Enlarged 
and  Improved.  Diseases  of  the  Eye  and  their  Treatment.  A Pland- 
book  for  Physicians  and  Students.  By  Henry  S.  Swanzy,  a.m.,  m.b., 
F.R.C.S.I.,  Surgeon  to  the  National  Eye  and  Ear  Infirmary;  Ophthal- 
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